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B EXECUTIVE BUMMARY
|} |

Eigh levels of polychlorinated biphenyls (PCBs) in socil and
scliment in Waukegan Earbor and land owned by Outboard Marine
Corporazion (OMC) near the North Ditch, a small tributary of
lLate Michigan, bave been discovered by various public and
private organizations since 1976. Concentrations of PCBs
exceeding 30 percent on a déry weight basis (300,000 parts
per million (ppm)) have been found in localized areas at the
former 2MC outfall. PCBs have penetrated into the layer
uliderlying the harbor sediments near this outfall. The PCBEs
have spread laterally, contaminating soil, water, and sedi-
ment in Waukegan Harbor, Lake Michigan, and on adjacent land.
F.3s have alsc entered the aguatic food chain, bicaccumulating
i) the —=op carnivores, such as salmon and trout.

Tu= {mrrdiate threat that PCEs pose to the water quality of

ILize Michigan and the potential threat to human health have

prompte?! the U.5. Environmental Protection Agency (USEPA) to
commisslon this feasidbility study to recommend the most cost-
eifectire source control remedial actions that are in accor-
dance w.th the Naticnal Oil and Hazardous Substances Contin~
qency P.an (NCP), 40 CFR J300.

This feisibility study is based on the premise that only

- ¥C3s in concentrations greater than 50 ppm need be addressed

because these concentrations are regulated by 40 CFR 761.
Pravioun 4{nvestigations estimated that approximately
10,900 cubic yards (yd?) of sediment, sand, and sllt in Slip
¥s5. 3; 35,700 yd? of sediment in the Upper HNarbor; and
175,800 yd? gecil from the North Ditch/Parking Lot area are
cecntanminated with PCBs in concentraticns exceeding 50 ppm.

742 procedures followed to develop the recommended alterna-
¢ives for cleanup action included:

® Reviewving identified processes with the potential
for contributing to PCB removal

e Screening these alternative processes based on
engineering feasidbility, environmental impact,
cost, and conformance with site-specific objec-
tives and the NCP

° Combining the processes that remained after screen-
ing intoc several remedial sction alternatives for
S8lip MNo. 3, the Upper Barbor, and the dNorth
Ditch/Parkiag Lot area for further evaluation
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e Recommending cost-effective source control remedial
&lternatives for each area (Slip No. 3, the Upper
Barbor, the North Ditch, and the Parking Lot area)

. ° Interacting regularly with the regulatory agenciess
The source control recmedial action alternatives listed bélow
vere based on the feasibility study and consultation with
USEPA. The alternatives resulted from a screening procedure
that initially considered over 70 unit processes. The unit
processes retained for further evaluation were assembled
into the 21 alternative remedial action systems fcr initial
screening. Detailed evaluation of 16 alternatives and sub-
alternatives was conducted to adiress their advantages and
disadvantages. .

The alternatives are ccrsistent with the requirements of the
NCP for the selectica &f the lowest cost alternative that is
technologically feasible, p-otects human health and the envi-
ronment, and considers the need to balance funds under the
Superfund Program. In view of these considerations, the
five cleanup actions listed below comprise USEPA's recom-
zmended cleanup plan for the OMC gite.

) $lip No. 3 and Uprer Barbor: Subalternative I.
This subalternat.ve would be used only in con-
Junction with Alternative 6B. PCB-contaminated
sediment, sand, and silt would be dredged from the
localized area aear the former OMC outfall. This
material contains the greatest PCB concentrations
in the harbor and represents 92 percent of all the
PCBs now found in $lip Wo. 3 and the Upper Harbor.
This alternative would remove, fix, and dispose of
an estimated 5,700 yd? of PCB-contaminated material
containing about 286,500 1lb of PCBs. The material
would be 2isposed of offsite in a licensed chemical
waste landfill. The estimated Order-of-Magnitude
cost is $3,150,000.

® $iio No. 3 and Crper Earbor: Alternative 6B. A
cofierdam with a slurry wall would be constructed
around the perimeter of $lip No. J, part of the
Upper Narbor sediments would bs dredged into the
contained area, and then the containment area would
be capped. The estimated Order-cof-Magnitude cost
is $6,100,000.

el

v

L

-
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e Worth Ditch Area: Subalternative I. This subalter-
native wou e used only in conjunction with Alter-
native 4B. PCB-contaminatsd soil would be excavated
from the localized areas in the Crescent Ditch and
Oval lagoon. This material contains the greatest
PCB concentrations in the North Ditch srea and
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represents 57 percent of all the PCBs now found in
the North Ditch/Parking Lot area. This altarnative
would remove and dispose of an estimated 5,500 yd?

of PCB-cor<aminated scil containing about 440,500

1b of PCBs. The s0oil would be disposed of offsite

in & licenused chemical waste landfill. .The esti-

mated Order-of-Magnitude cost is $740,000.

e North Ditcn Area: Alternative 4B, PCB-contaminated
scil would be contained and capped in the Crescen:
Ditch/Oval Lagoon area. A pipeline to bypass the
east-west portion of the North Ditch would also be
constructed (with partial excavation of PCB-contami-

nated soil to install the pipe). The PUB-contaminated

scil frcr the birpass excavation would be placed in

tz Crezzccat Dizch/Oval lLagoon area before capping
the area. The e:timated Order-cf-Magnitude cost is
$4,2206,000.

° Perking Lo: Arexr: Alternative 4. PCB-contaminatecd
so1l woul” be contained and capped in the Parking
Lot area. The estimated Order-ocf-Magnitude cost
is §3,210,000.

The total estinated Order-of-Magnitude cost to implement the
above alternatives is $17,410,000.

Puplic comments will be received during the 30-day public
ccmaent period. Th: USEPA Record of Decision issued at the
en” of the public ccmment period will determine specifically
the alternatives tu be implemented, with modifications,
if any, resulting fzom public comment. N

A conceptual design will be prepared for the remedial acticn
2iternative (¢) selected by USEPA.
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ER Section l
@E INTRODUCTION

This report presents the results of a Source Control Feasi-
bility Study (FS) to evasluate alternative means to remove,
contain, fix, or otherwise treat polychlorinated biphenyl

(PCB) contaminated soile on ths Outtoard Marine Corporation
(OMC) site and PCE-contaminated sediments in the Waukegan,
Illinodis, harbor. This work was authorized by the United

States Environmental Protection Agency (USEPA) on March 18,
1983, by Work Authorization 13-SM28.0. i

PURPOSE

The purpose of this ¥S is to ricommend the most cost-effective
source control remedial actions in a:zcordance with the Naticral
Oil and Bazardcus Substences Contingeancy Plan (NCP) promulgated
July 16, 1982 (<57 TR 51180-21243; 4C CFR 300). A conceptual
design of the selected rerecial action alternatives, deterrmined
by the USEPA Record of Decisicn, will be presented in a separate
report. The puidcse ©f this report {s to summarize the review
and screening process usel to Cevelop the recommended alter-
natives.

SCOPE OF WORK

A comprehensive description of the s:cope 0f work was presented
in the "Final Work Plzn, Socur=y Control Feasibility Btudy,
OMC Site, Waukecan, Illirois,® DSEPA Work Authorization 13-
SM28.0, dated March 28, 1983. A brief sumrmary of the sccpe
of work follows.

Task 1: Work Plan and Background Informaticn Development

This task included development of a detailed work plan for
conducting the FS; review of existing reports, maps, and
other date; Jevelopment ¢f a concise history of the site and
description of its current status; and a site visit.

Task 2: Deve.coment of Alternazives

Task 2 work included development ©f site-specific remedial
response objectives and screening criteria; ddentification
of remedial response alternativas, both from previous reports
and based on experience; and an assessment of existing tech-
nology potentially applicable to remedial responses at this
site. A comprehensive list of alternative unit processes
was then developed, and preliminary screening was done to
assess the potential applicability of each unit process to
each of four areas of the project site. To conclude this
task, the unit processes retained froz the preliminary

-
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screening were assembled into remedial action alternatives
for each of the project areas. Five or six alternatives
were develcped for each Area. The alternatives selected
were reviewed by USEPA and State of Illincis staff (Illinois
Environmental Protection Agency and Attorney General's
Office).

Task J: Initial Bcreening of Selected Alternatives

In this task, the alternative remedial actions developed in
Task 2 for sach area were compared in terms of incremental
(comparative) costs, environmental effects, and engineering
feas:ibility. Based on the results of these cormparisons, two
to four alternatives for each area were retained for more
detailed evaluation in Task 5. 1In addition, data gaps that
became apparent during Tasks 2 and 3 were identified, and 2
laboratory testing program was proposed to USEPA to provide
information needed for conceptual design (see Task 4).

Task 4: Additional Engineerinog Studies

Initially, no additional engineering studies were included
in the scope of work. As a result of the data gaps identi-
£ied in Tasks 2 and 3, USEPA auvthorized laboratory testing
to evaluate the practicality of using portland cement (cr
other admixtures) to £ix the contaminated seldiments andé to
provide additional information about secdiment dewatering and
vater treatment. It is anticipated that the results will be
available about August 1, 1583. They will be presented
under separate cover.

Task S: Detailed Pvaluation of Feasible Alternatives

The purpose of this task was to develop additional details
on the alternatives retained from Task J and to determine
wvhich alternative would be most cost-effective. - McTe de-
tailed engineering aspects of the alternatives were <on-
sidered, the potential environmental impacts of each alter-
native were jidentified in more detail, and Order-of-Magniztuce
cost estimates! were developed for each alternative. The
results of this task were used to recommend one alternative
for each area. The recommended alternatives were discussed
with USEPA, and this report was preparsd to summarize all
the work 4in Tasks 1, 2, 3, and §.

lrhe American Association of Cost Engineers defines an "Orde:z-
of-Magnitude” estimate as "An approximate estimate made
without detailed engineering data. Examples include: an
estimate from cost-capacity curves, an sstimate using scale-
up or scale~down factors arnd an approximate ratio estimate.
It i3 normally expected that an estimate of this type would
be accurate within +50 percent and ~30 percent.®
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After USEPA review of this report, a revised work plan will
be developed to complete the conceptual design ©f the
selected alternatives. a

Task 6: Conceptual Design

Conceptual design of the selected alternatives will' consist
of presenting, in report form, the data necessary td defin:
Lhe significant aspects of the conceptual design 80 that the
design lead agency can accomplish the deasign. This task
will be completed in coordination with the next lead agency,
expected to be the U.§. Army Corps of Engineers (USCOE).
The conceptual design report will include the descriptive
text and figures necessary to document the recommended de-
signs. Refined Order-of-Magnitude cost esti!mates for each
alternative and & master implementation schedule will als.
be included. Authorization to proceed with Task 6 will b=
released after public comments have been revicved znd the
USEPA Record of Decision has been made.

Task 7: Additional Recuirements

This task includes project management, quality assurance,
and miscellaneous services not included elsewhere.

-8ITE DESCRIPTION

The OMC site {s located near the intersec<ion of Srand Ava:
nue ané Sheridan Road on the west shore cf Lake Michigen 31
Waukegan, Illincis, about 37 miles north o©f Chicagc axd
10 miles south of the Wisconsin border (Figure 1-l).

Waukegan Barbor is an d{rreqularly shaped barbor about 37 pcres
in area. For purposes of this IS, the harbor bas been divided
into two areas: §$lip No. J and the Upper Barbor. These
areas are shown on Figure 1-2. The PCB concentraticn for
each of the two areas is alsoc shown 2a Fijure 1-2: 5lip

No. 3 with greater than 500 parts per mililcen (pp=j and Ugres
Barbor with between 50 and 500 ppm. Wa+te- depths in the
harbor generally vary from 14 to 25 feet (£ft), with some
shallower depths in parts of §lip No. 3. The harbor sedi-
ments consist of 1 to 7 £t of very scft organic silt (muck!
overlying typically 4 £t of medium dense, fine to coarse
sand. A very stiff silt (glacial t1{11) that typically
ranges from 50 to more than 100 £t thick underlies the sand.
The entire harbor is bordered by 20- to 25-ft-long steel
sheet piling, except at the Waukegan Port District boat
launching areas and at the retaining wall near the harbor
mouth. The sheet piles generally extend intc the sand layer
above the glacial till.

PD998.051 1=3



©0il interceptor system. The floor drains discharged to the
Forth Ditch and Waukegan Barbor. USEPA estimates that the
discharge could have been as high as 20 percent (001, 068).

In 1976, DUSEFA began to rTegulate PCB édisposal. OMC exten~
sively sampled ocutfalls and sealed two ocutfalls entering the
Crescent Ditch portion of the North Ditch, pursuant. to an
Administrative Enforcement Order by USEPA and IEPA. DMC
declined to jct on USEPA's demand for immediate action to
remove PCB sediments. After negotiations among OMC, IEPA,
and USEPA concerning responsibility for cleanup of the harbor
and the North Ditch failed, legal actions ensued that have
not been settled to dats.

A third outfall, st the east end of the Crescent Ditch, cur-
rently discharges approximately 150,000 gallons per day (gpd)
of noncontact, once-through cooling water. This cooling
water supply partially originates from Siip No. 3 in Waukegan
Harbeor (001). .

Numerous scientific investigations have besen conducted to
define the extent ©f the PCB contamination. Alternatives
for rexoval/destruction of PCB-contaminated seciments in the
harbor and the North Ditch area have been previously formu-
lated and proposed. A listing of the data used to conduct
the FS is presented in Section 8, Bibliography.

Remedial action, consisting ©f building a bypass around the
North Ditch, was attempted in December 1975. This activity
unearthed new areas of substantial PCB contamination beneath
OMC's FNorth Parking lot. The bypass construction was post- .
poned in early 1980, when USEPA updated {ts preliminary re-
medial action alternatives assessment and ultimate disposal
and/or destruction alternatives ¢to include the Parking Lot
area of contamination.

Also 4n 1980, a special congressional appropriation in the
USEPA budget and Comprehensive Environmental Response, Com-
pensaticn, and Liability Act (CERCLA) ®Superfund” mornies
became availabla to begin the cleanup of Waukegan Barbor.
USEPA contracted with WAPORA, Inc., to conduct an Environmen-
tal Assessment (EA) of the site. Tunding, site constraints,
and the time schedule modified the feasible alternatives
discussed in the unpublished work by WAPORA, Inc. (002, 048).
This funding was alsoc used for planning and design work con-
ducted by Mason & Eanger. In March 1983, the State of Illinolis
and USEPA signed the State Superfund Contract for this site,
which included funding for this IS to assess alternatives.

—
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EXTENT NF TEE PROBLEM

Waukegan EBarbor

Based on Mason & Hanger's Addendum to Pinal Report, dated

- May 1981 (008), and Mason §& Hanger's Second Addendum to Final

Report, dated March 1582 (016), about 42,900 cubic yards
“(yd?) of upper sediments (muck) and 3,700 yd? of deep sediments
(sand and silt) would have to be controlled to Clean up arsas

of contamination exceeding 50 ppm PCB in Waukegan Earbor.
These quantities were based on available data and were assumed
to be accurate to an order of magnitude (076). The addenda
define the following areas of PCB contamination:

o Slip No. 3-=-About 7,200 yd? of muck at thicknesses
varying from 2 to 5 ft are contaminated by about
167,20C b of PCBs, with concentrations typically
exceeding 500 ppm. About 3,700 yd3 of sand and
silt at arn average thickness of 7 £t are contami-
nated bv about 138,000 1lb of PCBs, with concentra-
tions exceeding 10,000 ppm 4in a localized area
near the former OMC outfall.

° Upper Harbor--About 35,700 yd? of muck at thick-
resses varying frem 1 to 5 ft are contaminated by
about 5,000 1b of PCBs, with concentrations typi-
cally 50 to 5(0 ppm.

North Ditch/Parking lot Area N

Based on Mason & Eanger's Final Report, dated January 1981
(001), and on Weston's study of March 1982 (051), about
175,800 yd? of material would have to be controlled to clean
up areas of contamination exceeding S0 ppm PCR in the North
Ditch/Parking Lot area. These quantities were based on avail-
2ble Cata and were assumed to be accurate to an order of
magnitude (076). The reports define the following areas of
PC3 contamination:

e Crescent Ditch--About 28,900 yd? of socil at an
average thickness of 25 £t are contaminated by
about 403,700 1b of PCBs. Typically, concentra-
tions are 5,000 to 38,000 ppm. DNorth of the die
storage arsa, about 2,300 yd? of soil at an average
thickness of 3 £t are contaminated by about 2,000 1lb

of PCBs. Concentrations are typically about 200 ppm.

] Oval lLagoon-=-About 14,600 yd? of scil at an average
thickness ¢f 27 £t are contaminated. There are
about 85,500 1b of PCBs in the top S £t of the
lagoon. Typically, concentrations in the top 5§ £t
are about 26,000 ppm. There were no data on the
PCB concentrations or qQuantities below § ft.
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® North Ditch--About 25,000 yd? of soil at an average
thickness of 25 ft are contaminated by at least
4,300 1b of PCBs. About 200 £t of the western
portion of the ditch are contaminated with concen-
trations typically in excess of 5,000 ppz PCB, and
abcit 1,000 ft of the western and central:portion
of the ditch are contaminated with concentrations
typically ranging from 500 to 5,000 ppm.

° Parking Lct--Beneath the eastern half of the exist-
ing Parking Lot, about 68,000 yd? of scil at thick~
nesses varying from 2 to 12 ft are contaminated.
In the northwest portion of this contaminated area,
an ¢dditional 237,000 yd? of soll at thicknesses
vary.ng from S5 to 30 £t are contaminated. Approxi-
mae'y 277,700 1lb of PCBs are in these areas. The
norilivest corner and an area east of the Parking
Lot Are ccntaminated with concentrations typically
4n evcess of 5,000 ppm PCB. The southwest corner
of the Parking Lot is contaminated with concentra-
tiovs typically ranging from 50 to $,000 ppm.

ASSISSMENT OF POTENTIAL IMPACTS

Effects on Fish

The DUSEPA Amblent Water Quality Criteria for protection of
freshwvater ag.atic life from PCB chronic toxicity is
0.014 pertez pn: billion (ppb) (0B8). The lowest reportel
toxic concentration for {freshwater aquatic 1life for PCR
acute toxicity 4is 2.0 ppb (085). Total PCB concentrations
in the surface water at the OMC site vary from adout 0.6 ppb
in Waukegan Earbor =0 less than 0.01 ppdb {n Lake Michigan
directly offshore from Waukegan Barbor. About 60 percent of
the total barhor PC3s {n the wvater column is {n the dis-
solved form. The witer column PCB concentrations vary over
a range of abous 1.5 to 2.0 orders of magnitude (0135).

Yish: accurtulaty PCB3 in their tissues by uptake from the
water in which they live and by ingestion of aquatic organ-
isms, insects, and plants that have taken up PCBs from thelr
environment. It has been demonstrated that £ish bicaccumu-
late PCBs to factors of 100,000 or more times the armbient
water concentrations of PCBs. Available &atz indicate thaz
PCBs are not excreted or degraded but are stored in sgkin and
adipose (fatty) tissue. In USEPA studies on Lake Michigan
2ish, results ranged from concentrations of 2.7 to 187 ppm
PCB in fatzty tissue for all species. -~ PCB concentrations in
excess 0f 5 ppm were present in all trout and salmon more
than 12 inches long. Positive correlations betveen size of
the £ish, percent fat, and age and the concentration ©of PCBs
dissolved in the water column have also been found. There-
fore, larger fish with a higher percent fat content, such as
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salmcn and trout, accumulate high concentrations of PCBs.
Bottom feeders, such as carp, alsc accunulate very high PCB
concentrations from contlct with PCB-contaminated bottonm
'Qdment’ ‘002' 021)-

. Bioaccurulation has been shown to occur at positions higher
" 4n the food chain. Carnivorous predators, such as large-
.mouth bass, have markelly higher PCB concent-ations than
species lower on the food chain (069, 002, 021).

Research has also shown that PCBs interfere with growth and
reprocducticn of several species of fish. PCBs in the water
column have been shown to inhibit phytoplankton photosynthe-
sis. This will limit the growth of fish that require phyto-
plankton as a food source. High PCB concentrations in bottom
sediments may interfere with the development of eggs that
are depositcd on the bottom during spawning. PFish fry mor-
tality has a direct correlaticn to PCB levels in the water
column, thereby artificially reducing fish populations.
PCBs may ultimately act to diminish natural populations of
fish species (002, 021, 049).

Tffects on Animals

Physiclogical effects on animals caused by PCB exposure or
ingestion include the following (069, 086, 087):

° Death of lower invertebratss

® Swelling of livers in various species

® Enzyme system disturbances in various species

° Growth inhibition {n hamsters

e Decrsase in immunosuppression in birds and mammals

e Hyperkeratosin, erethyma, blisters, and desquanma-
tion in rabbits

o Decreased reproduction in minks

The fact that PCBs Diocaccumulate in animal tissues is alsc
of concern Dbecause the contaminant remains in the food
chain. PCB concentrations bicaccumulate without being
degraded or eliminated and can reach levels that may be
toxic to those organisms at the top of the food chain (085).

Impacts on Public Nealth and Safety

The magnitude of PCB effects on human health ars not yet

known. HNowever, a severe accident involving PCB contamination

of rice 0il occurred in Xyushu, Japan, in 1968, implicating

PD998.051 1-8
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PCEs as & health bhazard. The Japanese called the accident
Yusho (oil disease). The oil contained PCB concentrations

of 2,000 and 3,000 ppm, now known to be in combination with
chlorinated dibenzofurans and quaterphenvls (045, 065).
Eealth effects ware documented in more than 2,000 persons.
Consurptiorn of the contanminated oi) resulted 4in skin lesions,
blindness, hearing loss, Jaundice, ard abd:ominal pain.  Uter-
ine ulcers, stillbirths, and miscarriages also occurred.
Infants born to mothers exposed tc the contaminated ‘rice oil
exhibited skin, gum, and fingernail discoloration, indicating
that at least some of the contaminants crossed the placental
membranes. Other symptoms of Yusho toxicity 4in humans include:
swelling of joints, waxy secretion of eyelid glands, general
lethargy, joint pain, weakness and vomiting, abnormal menstrual
cyclses, and weight loss (0B5, 086, 087, 002, 021, 049).

Occupatiocnal exposure to PC3 mixtures hifs caused chloracne
and liver 4injuries in wcr<ers expcred to low luvels., PCH
effects on worker health from ocsupstional exposure bhave
also been documented (049, CC2, 021).

Documented occurrences of high levels of PCB contamination

in humans have almost all resulted from consumption of contami-
nated foods, accidentally or through accunulatisn in fatty
tissues through the food chain. Inhalation of and skin contact
with PCBs are not considered a significant source of contami-
nation for the general public, but they e-e of concern in

" occupational exposure. The Occupetional fafaty and Bealth

Administration (OSEA) stondards (29 CFR 15.0) for an 8-hour
work shift exposure to PCBs in air as 1.0 milligram per iiter
(ng/l) for PCBs with 54 percent chlorine (Aroclor 1254) and
0.5 mg/1 for PCBs with 42 percent chlorine (Aroclor 1242).
There is no OSEA standard set for PCBs with 48 percent chlorine
(Aroclor 1248). Samples taken by the Environmental Research
Group, Inc. (ERG) on Septexder 3, 1980, for USEPA detected
Aroclor 1242 and Aroclor 1248 in Wzukegan Harbor sediments.
Arocler 1254 was belov cCe:zection linits (L79).

USEPA Ambient Water CJn.i*y Criteria for carcinogenicity
protection of buman health .zom ingestion of water and organ-
isms is 0.00079% ppb at the 10 risk level. Concentrations
that have a risk level of 10 3 are estimated to result in an
increase of one cancer dcath per 100,000 pecple who
experience PCB exposure over a lifetime. Total ICB
concentration vary from 0.6 ppb in Waukegan Barbor tn lass
than 0.01 ppd 4in Llake Michigan directly offshore from
Wauvkegan Harbor (035). There i3 an emergency water supply
intake for Waukegan near the mouth of the harbor.

—

Potential Imvacts of No Actioen

Under the Mo Action alternative, surface-wvater bodies, sedi-
mants, and scils would remain contaminated with a toxic substance

PD998.051 1-9



regulated under Toxic Substances Control Act (TSCA). Socice-
conomic impacts would continue and might include the following
(085):

) Losrs of fish for human consumption
) Reduction or loss of commercial tishiné
° Decline in property values

° Depressed area growth

° Reduction in recreational activity, such as bcating
and sport fishing

® Reduction in cormercial harbor access due to lack
of harbor dredging

° Expenditures for laboratory analysis £f area weter,
soil, and biota samples

° Occupational exposure

° Expenditures for xedical services

® Expenditures for legal services

.8l1io No. ) and Upper Harbor. The Ro Action sliernative will
Jeave an estimated 305,200 lb of PCBs 4in E:ip No. 3 with
concentrations in excess of 10,000 ppm in the localized aces
©f S5lip No. 3 and in excess of 500 ppm in the rest of Slip
No. 3 sediments; and 5,000 1lb of PCBs in the Upper EBarbor in
concentrations betwsen S0 and S00 ppm. Approximately
98.4 percent ©f all the PCBs now found {n S§lip Fo. 3 and the
Upper Harbor sediments are located in 8lip No. 3. PCBs in
these concentrations ars regulated by 40 CFR 761 under TSCA.

5lip Ro. 3 and the Upper Earbor PCBs will continue to contzii-
ute to the estimated 22 lb of PCBs releasec into Lake Michi-
gan each year from Waukegan Earbor water (based on a steacdy
state model) (035)., The Waukegan area will continue to repre-
sent the most significant contributor to Lake Michigan PCB
contamination, since it holds the largest known uncontained
PCB zass in the lake basin. The potential for volatilization
of PCBs will continue, contributing to the estimated 12 to

40 lb released from the harbor into the local airshed each
year (007, 030, 035). Channel dredging has been suspended
because of PCB contamination, and shipping access to the
harbor will eventually be eliminated. Eardbor maintenance
dredging of PCB-contaminated scils is expensive because of
disposal and handling requirements. Huron Portland Cement
and National Gypsum are now and will continue to be directly
impacted, since they depend on the harbor to receive raw
material shipments. .

PD998.0S) 1-10
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North Ditch/Parking Lot Area. The No Action Alternative
will leave an estimated 773,200 lb of PCBs in the North
Pitch/Parking Lot area with levels of PCB contaminatiocn 4in
excess ©f 10,000 ppr in a localized area of the Crescen:
Pitch and Oval lagoon and between S0 and 10,000 ppr 4in the
rest ©f the North Ditch/Parking Lot area soils. Offzite
drainage that enters the North Ditch will continue to become
contaminated, discharging PCBs into Lake Michigan.: It is
estimated that this source discharges 7 to 20 pounds per
year (1b/yr) of PCBs into the lake annually (032, 035).

Existing volatilization of PCBs from the Korth Ditch waters
{s estimated to be 15 lb/yr (004). Although volatilizatiocn
of contaminated soils does not appear to be occurrino now,
the potential exists if existing scils are disturbed (004).
Grading, trenching, drilling, digging, or other activities:
necessary for utility installation, drainage, or oiher con-
struction projects could cause volatilization of PCEz. CUnder
the No Action alternative, PCBs will continue to be relaesel
into the airshed through velatilization.

Groundwater is within ) feet of the surface ¢©f the Parki=g
lot, resulting {n contamination of these waters. It is5 esti-
mated that these slowly moving waters will begin releasirg
some 8 lb/yr of PCBs into lLake Michigan 4in approximately
60 years (002). This will result in further contarminaticn

_ of local water and soil, which could continue for decades.

The hydrologic system is currently not well enough undezstocd
to determine the extent of past or future PCB contarminaticr
by groundwater movement from the North Ditch. Withoet cleancp
action, groundwater contamination will still exist.

OBJECTIVES AND CRITERIA

The proposed site-specific remedial response objectives and
criteria for the OMC Eazardous Waste Site have baeer {evelorel
in accordance with the NCP. These objectives ani Ir:.tec-e
have been used to select and develop the remedial respornse
peasures for the OMC site.

Obiectives
The primary objectives of this 7S are to:

™ Recommend cost-effective source control rexeliel
sction{s) in accordance with the NCP under statu-
tory requirements of CERCLA.

o Prepare a conceptual design of the remedial action
alternative(s) selected by the USIPA Record of
Decision.

PD998.051 1-11
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Criteria

To meet the project objectives, the following site-specific
criteria were used in considering alternatives and in develop-
ing our recommendations:

PD998.051

Economic comparisons were made on a present-worth
basis, considering both initial construction (capi-
tal) costs, and operation and maintenance (0OiM)
costs, as applicable. For purpcoses of reducing
OtM costs to present worth, a 20-year life was
used, with a discount rate of i0 percent (as estak-
lished by Office of Managerant and Budget Circular
Ko. A-94).

During initial screening, alternatives whose appar-
ent cost far exceeded (e.g., by a factor of about
10 or mcr2) <the csgts of othe- alternatives were
usually excluded from further consideration, unless
there were substantially greater public health or
environmental benefits.

During detailed analysis of the alternatives, the
primary cost selection criterion was to identify
alternatives that would remove ©r contain the great-
est mass of PCBs per prezant-worth dollar. 1In the
case of alternatives with approximately equal costs
per pounc ©f PCBs renmovecd, the selection critericn
was to remove, secure, or recduce exposure to mate-
rial most likely to adversely affect the public
health and welfare or the enviroazment.

In considering environmental effects, alternatives
were eliminated when long-term adverse environmen-
tal effects resulting from implementation would

exceed the long-tern mitigation benefits expected
(i.¢., the alternative ir not expected to achieve
adeTuate source control). The potential effects

wvere eva_uated based on engineering judgment, in a
qualitative manrer; quantitative analyses were not
used.

Alternatives vere generally eliminated when it was
dudged that the permit acquisition process would
unnecessarily delay (i.e., beyond mid-1984) project
startup.

In gereral, alternatives that wvere suitable from
an engineering practice viewpoint and judged to
provide an adeguate degree of protection of the
public health and welfare and the environment were
retained, when they could be accomplished in a
reasonable time (i.e., from mid-1984 to late 1986).
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Project timing was determined by USEPA to be a
critical criterion for the OMC site.

Alternatives that relied on unproven ©r experi-

wental technology were generally eliminated since
their feasibility and reliability bavc not been

demonst-ated,

Alternatives tlhat required special-ocrder, special-
manufacture, or limitad-availablility equiprent or
products, because of time delays, were generally
eliminated in favor of techniques using convention-
al/available eguipment or products, when similar
results could ba achieved.

Coznecnly avalilahle, conventional construction and
procees equ.pze=t and products were selected to
ti2 Daxinum sxirnt pcasible, whenever guch Iitecos
confzored to tie precading criteria.

In summary, +these criter’i were directed towvard developing
remedial actions that would be 2ffective in cleaning up the
site, envircnmentally souvnd, econcmical, arnd constructible
in a timely manner with ganeral.y available procsdures.

PD998.051
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W Section 2
B PRELIMINARY SCREZNING

This section surmarizes the preliminary screening of the
unit processes for remedial action alternatives. The unit
processes were svaluated basel on the preliminary screening
criteria and in accordance vath the other site-specific re-
wedial response objectives anl criteria discussed 4in Sec-
tion 1. The preliminary screening process narroved the al-
ternatives dowrn to five or six for each area. The retainel
alternatives were evaluated in more detail during initial
screening (see Section 4).

PRELIMINARY SCREENING CRITERIX

All unit processe: ilentifie¢é were subjected to preliminary
screening criterie to deternine whether further evaluation
vas warranted. Develcpnent o preliminary screening criteri
was based or existing techrclory, availability, time require-
ments, economits, and the cve:ill Cemedial response objec-
tives and criteris presented In Seccion 1. The preliminary
screening criteria uced to evaluate or eliminate unit pro-
cesses consisted ¢f the following:

° Alternatives using unproven Or conceptual tech-
nologies were eliminated tased on critical timing.,

® Alternatives previotvsly evaluated and eliminated
by others werc aliminated when CE2M HILL concurred,
bacsld on elements ¢f the UCP (cost, environmental
effccts, and acceptalle engineering practicas).

o Alternatives that were {necfficient or required an
unreascnable length of tize to implement were elimi-
nazed.

' 2lcernacives that wire ireffective in reducing

exzcgure %o or potevntial health effects of PCBs
vere eliminated.

) Alternatives trat wers judged not technically fea-
sible were eliminatec.

° Alternatives having conceptual costs that were not
cost-effective (i.e., with costs an order of mag-
nitude or more higher than other alternatives)
vere eliminated.

® Alternatives not in conformance with the site-specific
objectives were eliminated.

™ Alternatives not consistent with the MCP were elinmi-
nated.

PD99e.052 2-1



The unit processes presented below describe various new tech-

rologies and also borrow from proven technolog.es developed

for other engineering fields with similar needs. A list of

potential unit processes for remedial actiocn altsrnatives,

as well as a summary of the reasons for their further evalua-

tion or elimination, is presented in Table 2-1. Alternatives -
were divided into the following categorics according to treir
.applicability to the problem:

Ko action

In-place destruction

In-place fixation

In-place PCB separation and removal : =
PCB-contaminated solids removal
Sediment dispersal control

Surface water and groundwater control
Bypass

Initial solids dewvatering

Secondary solids dewatering

Fixation -3
Water treatment "
Onsite storage/disposal B
Offsite storage/disposal .
Transportation

NO ACTION
Tnder the Ko Action alternative, surface water bodies, socils,
and sediments would remain contaminated with a toxic substance
regulated under TSCA. Sociceconomic impacts would and might
include the following (085):

] Loss of £ish for human consumption

e Reduction or loss of commercial fishing

o Decline in property values

° Depressed area growth

® Reduction in recreaticnal activity, such as
boating and sport fishing

e Reduction 4in commercinl harbor access due to lack
of harbor dredging

® Expenditures for laboratory analysis of area
vater, 8sc0il, and biota samples

° Expenditures for medical services

o Occupational exposure

° Ixpenditures for legal services

PD998.0S2 2~2
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LIST OF DMIT PROCESSES POP PEMZDTAL ACTION ALTEZRRATIYYS
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1)-5m28.0
Borth Ditch ond Parking Lot Ares
S11p Ypper rt sl CUrescen t Farking
Alternative Wo. 3 Marbor Ditch Lagoon Ditch Lot Conmente
Tiecculation/vedinsatet lon | |  § 1 X X Effective to 1-10 pg/i (01, 002, 033).

o Alum, 0 to 66 ppu
o Males 6103, 3 te 13 ppa

riltrstion L
Cavbeu adootption X
Klonsord

W/ 0seneiyste

Catalytis reductlion
Wat onidetion

Nigh-efliciency bellere
Ohlovinelyele

The Oswdyeer process
The Dunshie precesd

VYoo of Rerth Shere Sonftory Pistrict
Vestevatar Treatment Pecilifity
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rese 0386

Yields Jewar affluent PCR concontrat ions (001,
008).

Yields offivent PCO concentrations Jese then 1 ppb (001,
008) .

few technolegy} say be cost-eflective alternetive teo
carbon sdsorption,

Yislde low slflvent PCR concentrations, requires lerge
surince arss ond thin veter film to be sflective
(00%).

Inetlective.
ot ceet-effective, conceptuel.

Righ fvel coets, efficient in reducing PCB concentra-
tione.

Unkinown byprodects] high-preseere, low-tamparatvre
proceas.

No HNeld testing.

Piald equipment {0 evallisble) breshe dowm rChe imte
primery component s .

Lagoone may be -«-:-r_o-eacoooo- -.lvldlro_s-
ing or curing cell. ! :

Proninmity te Loke Nichigen, pecsibia Monding, ngh

. groundvatar table, no long-ters data on reliabiilty,
potential delaye due to siting perait process,
tequires long-term wonitoring, TSCA welver required
(o0t, 001, 003).
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Because ©f the estimated large mass of uncontained PCBs and
their persistence in the environment, the potential for adverse
impacts would remain high for many years (005, 001). The
advantage o0f the No Action alternative is that 4t would not
require an immediate caplital expenditure under CERCLA., The

Ko Action alternative was retained for further evaluation
during initial screening. .

IN-PLACE DESTRUCTION

Ultriviolct/Ozonolx;is

The joint application of uvltraviolet (UV) radiation and ozone
leads to significant oxidation ©f chlorinated hydrocazrbons.
However, no attempts have been made to characterize ens-procucse
or their toxicity. The reliance on UV radiation limits the
oxidation action to exposed surfaces. UV radiaticn would
not penetrate decp sediment deposits. The technolosy wes
designed for vuse in a closed system rather than in-pliszce
(005, 057). UV/ozonolysis has been eliminated frox fu-ther
evaluation because of its limited effectiveness in mito-
gating the PCB prodlem due to deep penetration of FiB
contamination 4in scils and sediments.

Biodegradation

_Bicdegradation involves the use of biological agents (e.g..,
microbes, worms) to transform PCBs to nontoxic residues.
The agent must:

] Be site-selected to match the environment

° Be able to disperse throughout all conterinatecd
layers at all depths in both aerobic anc aurercbic
environments

™ Mot be harmful within the food chain

° Be able to consume all types ©f PCBs presunt, in-
cluding highly chlorinated ones

[ Mot adversely disturb the existing ecology cof the
area .

To date, problems with in-place application and viability ir
an uncontrolled environment have not been resclved (0C1,
005); therefore, biodegradation bas been eliminated from

further evaluation,
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Chemical Oxidation

Chemical methods developed for in-place destruction of PCBs
have not teen promising. One process is limited to the de-
struction of PCB-contaminated oils or liquids and {s not
adaptadle to detoxification of solids in agueous materizls.
Another process is limited to destruction of PCB liquids and
.is not applicable to contaminated dredge sediment slurry or
in-place use. PCBs can be extracted from contaminated dredge
sediment slurry using an organic sclvent, but not in very
large volumes and not in-place. Most strong oxidizing agents
-have significant environmental impacts of their own and have
never been used in an open, aquatic environment (001, 005).
Chemical oxidation has been eliminated from further evalua-
ticn because it is not technically feasible at this time.

Radiation (Gamma and Electron Beam}

Soth gamma and electron beam radiation are capable of a step-
wise breakdown in the molecular structure of complex organics.

. Sufficient doses ©f gamma radiation can carbonize organic

compounds, leaving no trace of the parent compound. Electron
beams produce a similar degradation of organic compounds at
lowver energy levels. PCB levels were significantly reduced
in studies that used radiation to disinfect municipal sewvage
sludge. Byproducts and their toxicity aave not been inves-

- tigated. No attempt has Leen zmade to tist these approaches

in-place (005). Radiation has been elixzinated from further
evaluation because it is not technically feasidble for in-
place application at this time.

IN-PLACY FPIXATION

Sorbents

Sorbents are alksorbent matsrials employsd to treat contami-
nation resulting from soluble chexnicals. It has been sug-
gested that thase materials may be used to reduce desorption
from sedizents by partitioning the contaminant between avail-
able physical and chexical phases. At equilibrium, PCB con-
centrations in each phases would have a constant ratio. Some
sorbents may reduce the availability of the contaminant in
the natural system becauses PCBs have a stronger affinity to
the sorbent than the sediment, which would then reduce the
ambient levels of PCBs. Large-scale experiments to prove
effectiveness have not yet taken place. Yurthermors, some
areas are 8o highly contaminated that, even with a reduction
in availability of several orders of magnitude, contamination
levels would remain high (005). 6Sorbent fixation has been
eliminated from further evaluation because it may not be
effective in reducing PCB concentrations to levels below 50

Ppm.
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In-place Stabilization

This process involves pumping a mixture of portland cement
and proprietary reagents into the contaminated sediments.
This is done at many points, until the sediment bed becomes
a se-ies of vertical columns stacked side by side.. The mix-
ture sclidifies and traps sediment particles {in an insoluble
silicon hydroxide matrix (001, 005). The process i$ similar
to grouting. There is no way of knowing how deep ‘or how
thoroughly the stabilizing agents penetrate. -

In $'.ip ¥o. 3 and the Upper Barbor area, not eonly would com-
plete stabilization be difficult, but maintenance dredging
wvould require special dredging techniques to avoid equipment
damace from the hardened surface of the stabilized sediments.
long-term stability of the treated sediments is nmot yet known.
The process was first used i{n Japan in 1973.

In tie North Ditch/Parking Lot area, the stabilized seldiments
woul:l be rigid enough to serve as a foundation for construc-
tior. projects, but it would be 4ifficult to ensure that all
the PCEs were stabilized because of the inaccuracies of the
mixiag process and variabilty in the depth of contamination.
This process is significantly more expensive than containing
and capping with slurry walls. For the above reasons, in-place
stab..lization has besn eliminated from further evaluation.

Impe:meadble Membrane Seal

Placament ©of an impermeable membrane over contaminated sed-
iments in the harbor would immobilize contaminants by block-
ing interchange of sediments and interstitial water with the
water column. Impermeable membranes Rhave a finite life in
the environment, however, which makes this technique a tempor-
ary process. Breakdown is accelerated by such physical forces
as dabris, strong curreats, severe ice, déredging activities,
boat anchors, etc. It would also be necessary to vent the
seal to allow for escape of gases formed in the sediments as

a result of anaerobic biological activity. This venting
would compromise the purpose of the film (005). Therefors,
sealing with an impermeable membrane has been eliminated
from further evaluvation.

IN-PLACE PCE SEPARATION AND REMOVAL

Retrievable Sorbents

Retrievable sorbents (see sorbents for definition) have the
ability to concentrate contaminants from water and sediments,
then be collected and removed. §ome sorbents are rendered
zetrievable by the incorporation of magnetic particles into
the media matrix, which can then be collected with magnetic
devices. However, as discussed above for in-place fixation
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using sorbents, some arsas are so highly contaminated that,
even with a reduction of several orders of magnitude, the
contamination levels would remain high. large-scale equip-
ment has not bean developed for field implementation (005).
Retrievable sorbents have been elfminated from further svalua-
tion because they may not be effective at reducing PCB con-
centrations to levels below 50 ppm.

Bicharvesting

This process uses the abllity of aquatic species to accumu-
late contaminants in their tissuves. The species are placed
in the contaminated environment, then harvested and disposed
of in a suitable manner. This process is similar to the
treatment oZ sewage sludge by water hyacinths.

This is a slow process, however. Barvestable aquatic life
takes up PCBs from water. At the OMC site, PCB contami~
nation resides largely in sediments. Translocation of PCBEs
from soils into plant 1ife has not been observed. Consequently,
PCBs cannct be removed without desorption from sediments and
sclution iz the water column. Large-scale equipment for
harvesting has not been developed for field implementation
(00S). Bioharvesting has been eliminated from further evalua-
tion Leczause it is not technically feasibls.

Oil-gcaked Mats

This spproach is similar {n concept to the retrievable sor-
bents in that it relies on the application of a medium that
has a higher affinity for the contaminant than the natural
system and is in a form that is readily retrievable. Tech-
nology for this process is conceptual and not available for,
field implementation (005). Oil-scaked mats have been elimi-
nated from further evaluation because the method is not tech-
nically feasible.

S$olvent Extraction

Soclvent extraction is conceptually like retrievable sorbents.
A lighter-than~water solvent with a high affinity for PCBs
would be mixed with contaminated sediments. PCBs would de-
sorb and enter the solvent phase, which would then rise to
the surface to be collected and removed. Many of the best
solvents are toxic, howvever, and nontoxic solvents could
leave toxic residues. Questions of efficiency, turbidity
associated with mixing of sediments, and accumulation of
solvent by organic sediments must be addressed before field
implementation of this process could take place (005).

The Pranklin Institute’'s proprietary process of using mineral

0il to extract PCBs from sediments is still {n the developmen-
tal stage. Mineral oil is mixed with the PCB-contaminated
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sediments. The o0il is retrieved when it floats to the water
surface. PCB removal efficiencies demonstrated in the labor-
atory with thorough mixing of a PCB~contaminated sediment do
not appear to be sufficient to reduce the levels of PCE con-
tamination below 50 ppm.” Pilot scale testing to.determine
efficiencies ol the process in-place could delay the project.
Senior research engineer David KXyllonen, Franklin Institute,
providec projected costs f£5r mezhod developrnent and in-place
extraction of PCBs from S§lip No. 3 and the Upper EBarbor.
The cost is estimated at $35 million (063). Solvent extrac-
tion has been elininated from further evaluation.

PCB-CONTAMINATED SOLIDS REMOVAL

Freezinc Before Removal

This preoccees, used io <r2 tunnaling field, relies on the
presence 2=f{ water-bearing permnable soils. Refrigeration
probes are placed Iin the sedimunts at close intervals and
cooled fro. e portable refrigeration unit. Ice crystals
grow until-they coalesce, formiag a wall of frozen sediment
that caz be lifted ocut with little disturbance to the remain-
ing sediment. The procers i{s extremely slow, however, be-
cause each probe can only freeze a 2one about 1l £t {n dia-
meter. This process is not suitable for field implementa-
tion because of the gize cf the contaminated area. The pro-

- cess is alsc not cost-eflictive because ¢f the high energy

requirements to frecze la-je vclumes., Therefore, freezing
befors rexcval hrs Deex sliminated from further evaluation.

Mechanical Dredaes S

Mechanical dredges remove sedizents and dump thenm onto an
adjacent barge. The sedirents nust be removed from the barge
and hauled to the dispcsc’ site or placed into a receiving
basin for devatering of sediment slurry. It may be possible
to f£ix (chexically bind tue freo water; see FIXATION) dredged
sedirents without dewates:iag. Some mechanical dredges create
a high degree ¢cf gediment suspension. Therefore, they require
installatizn of a form of sedinent dispersal control and
removal ¢f additional soluble PCBs from the ambient water
after completion of dredging. Another disadvantage of 2echan-
ical dredges is that placement and depth of cut are somewhat
difficult to control, theredby impacting removal efficiencies.

Mechanical dredges would be i{impractical for remcval of scils
and sediments in the ¥orth Ditch/Parking lot area because
devatering the area befors excavation would be more cost-
effective than dewvatering the dredged scils.

Clamshell. A clamshell dredge uses a bi-parting bucket that

is lowered to pick up sediments and raised by a heisting
cable. The bucket then dumps its contents onto an adjacent
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barge or possibly intoc a hopper on the dredge barge. An esti-
mated 15 to 10 percent of the muck sediments may be spilled
back into the harbor during raising of a concentional clam-
shell bucket, and, in deeper water, losses up to 50 percent
may occur (001). PCB removal efficiency is therefore reduced.
Problems with the clamshell dredge are that it exchvates
only the sediments directly below the bucket, to a poerly
controllable depth. The exact location of the excavaticn is
also poorly controllable. The next excavation may not be
directly adjacent to the first, but may leave a ridge of
contaminated sediments between the two. An averace produc-
tion rate is 150 cubic yards per hour (yd3/hr) (005). An
advantage of the clamshell dredge i{s that it may be possible
to fix dredged sediments without dewatering.

A watertight clamshell would reduce losses in the upper water
column as the locaded clamshell moves through the water.
HEowever, sediment suspensicn within S ft of the bottom i
greater with use of a watertight clamshell coxmpared with a-
open clamshell, although suspended sediments nearsr the bot-
tom will settle ocut quickly (05S8).

The clamshell dredge was retained for further evaluation
during initial screening.

Dragline. A dragline dredge throws the bucket ahead of the
dredge barge, then draws the bucket through the sediment
back toward the barge. The bucket is then raised to the
surface and emptied contc an adjacent barge. An average pro-
duction rate is 125 yd3/hr (005). This type of dredge needls
a wide maneuvering space for operation. It alsoc creates a
high degree of sediment suspension. Therefore, the dragline
dredge has been eliminated from further evaluation.

Dipver. A dipper uses an articulated arm to scoop sediment
Into a bucket that is then raised out of the water and swurc
around to a barge, over which the bottom of the bucket ' s
opened. An average production rate is 100 yd3/hr (005). The
digging action is more violer*t than that of cther mechanical
dredges, causing more severe sediment dispersion. Therefore,
the dipper dredge has been eliminated from further evaluation.

Bucket ladder. This method uses a continuous line of buckets
cycling over a frame that {s lowered to the bottom at an
angle. Zach bucket digs into the bottom and transports its
contents to the surface in a continual motiocn, bucket after
bucket. At the surface, the dredged material is transferred
to a conveyor or chute, which lcads the sediments onto a
receiving barge. This type of dredge would have the most
adverse impacts on water quality by dispersing contaminants.
over 8 wide range. BSecause the bucket ladder dredge {s becom-
ing obsolete {n the United States (005), it has been elimi-
nated from further evaluation.

PD958.052 2-16



Saverman. To use a Saverman dredge, a crane is positioned
on one side of the harbor, supporting a vertical tower.
From the top ©f the tower, an coverhead cable slopes dowvnward
to a deadman on the opposite side of the harbor. The dredge
bucket is a horseshoe-shaped scraper that i{s suspended fron
a pulley assembly that runs on the overhead cable. Wien the
bucket is released from the crane, it and the ptlley sssembly
move across the harbor by gravity. The crane operater can
drop the bucket in the harbor at any desired éistance fron
the crane. The bucket {s attached to a tagline frpr the
crane and is pulled toward the crane. This piles tle sedi-
ment on the bottom ©f the harbor, where a clamshell Aredge
or other equipment can 1ift it out of the harbor. This type
of drsdge severely disturbs the bottom sediments and =resates
a high degree of seliment suspension. Therefore, the Sauver-
man dredge has been eliminated from further evealuat:cr.

Bydraulic Dredges

Hydraulic dredges use a suction line, a centriZ®;32]1 pump,
and a discharge line to remove sediments. The disclarge
line¢ normally rests on a series of pontoon floats ana can be
extended to any desired length with the aid of booster pumps.
The dredge pump discharge provides for ®built-in" transpor-
©of the dredged materials over limited distances withcut tha
peed for booster pumps. Average punp preducticn rates range
from 2,000 to 4,000 gallons per minute {gpm', with a solids
production rate of between 100 and 200 yd*/kr (00%). By-
drauvlic dredges require water to mix with sediments t> form
* & slurry that can be pumped. The seZiment slurry (zdout 10
percent solids) would be piped to a receiving besin for de-
vatering of sediment slurry. The slurry water must then be
removed from the sediments and treated., Hydrauvlic &redges
create a low to medium degree of seiiment suspension, but
they still require installation of a form of sediment &is-
persal contrel.

Bydraulic dredges would be impractizsl for removal ¢f solls
and sediments in the North Ditch/Parking Lot aret because

devatering the area before excavation would be more cost

effective than devatering the dredgad soils.

Bopper Dredge. This ship-shaped vessel is self-contsined
and self-propelled. It uses an onboerd suction pump to draw
sediments through a suction head and pipe into the vessel,
where it fills large hopper compartzents. When full, the
vessel proceeds to a specially prepared location, connects
to a discharge, and pumps the water-laden sediment slurry to
an on-land disposal site. This dredge requires extensive
maneuvering space, which the harbor area dces not have (005).
Therefore, the hopper dredge has been eliminated from further
evaluation.

P
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Cutterhead Pipeline Suction. This dredge uses tugs for gen-

eral positioning, then uses widespread anchors tc winch for- -
ward. The cutterhead rotates to loosen hard sediment and to

direct the sediments into the suction intake. The cutterhead

is equipped with a shroud that partially covers the cutter

mechanism to lessen sediment dispersion. BGediment dispersion -
may be reduced by removing the cutterhead; however, :this

would only allow removal of loose, unconsolidated materials.

Floating pontoons support the discharge line, which can vary -
fzrom 6 to 42 inches in diameter. This type of hydraulic '
dredge cuts a trench in the bottom sediments. The use of
anchors and tugs for dredge movement can have an adverse
impact on water quality around the suction intake (001, 005).
The cutterhead dredge was retained for further evaluation
during initial screening.

Dustvan. This is a self-propellec dredge whose suction head
{s shaped like a large dustpan. Water je:s are mcunted along
the leading edge of the intake to scarify hard selimencs.
The suction head and line ars mounted on a frame positioned : .
in a well section that is located in the forward part of the
dredge. Precise contrel over the depth of dredging is pro-
vided by winch cables. Under normal conditions, the dustpan
head is capable of cutting a swath of up to 36 ft wide with
a controlled depth. The dustpan dredge head is capable of
removing only loosely consolidated materials, The sedirents
are pumped through a discharge line from 8300 ¢ 1,000 £t
long to a disposal site (001, 005). The existing dustpan
dredges are located on the lower Mississippli Rives- and are
engaged in constant maintenance activity. The dustpan dredge
wvas eliminated from further evaluation because one would
probably not be available for use.

Mudcat. This dredge is not self-propelled, so movement is
gained by winching to an object onbank or to deadman anchors.
The dredge uses s horizontal sc-ev auger acurted on the end
of a hydraulically operated buca. The auger is dasigned as
two halves that operate in opposite directions, feeding sedi- -
ments to a central suction head. A shield can be hydrauli-
cally lowered over the augers to minimize turbidity and en-
trap sediments. The dredge has the capablility to go to &
depth of 10 to 15 £t while cutting an 3-ft swath on the bot-.
tom. The discharge line floats on the wvater surface and
transports the sediment to a disposal site (005). Because
slmost all of the PCB~contaminated sediments are deeper than
the Mudcat dredge can penetrate, it has been eliminated from
further evaluation.

$idecaster. This type of dredge Operates in the same manner
as the hopper dredge, except that the dredged material is
cast overboard from either side ©f the vessel, by a boom
with a 180-degree swing radius. Sidecaster dredges are not °
adaptable to contanminated sediments (005). Therefore, the
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sidecaster dredge has been eliminated from further evalua-
tion. :

Pneumatic Dredges

Pneumatic dredges remove sediments and transport them in a
discharge pipeline to a receiving basin for dewatering of
sediment slurry. Often, less water {s conveyed with the
sediments by using a pneurmatic rather than a hydrauvlic dredge.
Ideally, 40 percent solids couvld be pumped. Therefore, it
may be possible to fix the dredged materials without dewa-
tering the slurry. They create a low degree of sediment
suspension but still require installation of a form of sedi-
ment dispersal control. The operation of the pneumatic dredge
may create some volatilization of PCBs into the atmosphere.

Pneumatic dredges would be impractical for removal of soils
and sediments in the Korth Ditch/Parking Lot area because
dewvatering the area before excavation would be more cost-
effective than devatering the dredged soils.

Airlift. The airlift dredge works by injecting compressed

air near the bottom of a partially submerged vertical-recovery
Eipe positioned close to the bottom. This process causes a
igh-velocity flow into the submerged base of the recovery
pipe, near the sediments, because of the density reduction
in the upper pipe section and the hydraulic head of the wvater
outside the pipe. The bottom sediments are transported through
the pipe to the surface, whers the sediment slurry is dis-
charged into a recovery barge. Most of the sediments raisel
from the bottom are drawn into the recovery ripe, minimizing
turbidity. The airlift dredge is not self-propelled and
excavates only the sediments directly below the recovery
pipe; however, these units function well in deep waters (00%; .-
The airlift dredge is generally fabricated for a specific
purpose, and is not commonly available equipment; therefore,
it bas been eliminated from further evaluation. -

Pneuma. The Pneuma dredge operatss on the same principle as
the airlift dredge. The systex operates using static water
head and compressed air to collect and carry sediments into
the dredging head. Compressed air is used to empty the sedi-
ments from the dredging head into the discharge line. §everal
dredging heads operating in offset sequence combine for con-
tinuous pumping (005). - An average production rate for the
Pneuma i3 400 to $00 yd?/hr. The Pneuma dredge was retained
for further evaluation during initial screening.

Mamtech. Thé Namtech dredge operates on the same principle
as the airlift dredge. This dredge i3 currently being tested
uander USEPA approval. Ideally, this dredge may pump at 40
percent solids, which would minimize dewatering and/or fixa-
tion reguirements. More information should be avalladble in
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early Avgust 1983. The Namtech dredge has been eliminated
from further evaluation at this time because of insufficent
information.

Oozer. This Japanese unit combines the principles of vacuum

and water pressure with a variety of suction head designs

for various sediments. The USCOE views the Oczer as affective
.in controlling turbidity, and they speak highly of its capabili-
ties. At this time, no Oozers are operational in the United
States (005). An average production rate for the Ooczer is

130 yd?/hr. The Oczer dredge was retained for further evalu-
ation during initial screening.

Zxcavation Focuipment

The term "excavation® is used in this FS to mean removal of
conteminated soils using various types of tracked or wheeled
equipment, The degree to which water can be excluded Irom
the area ©of removal determines the type of excavation equip-
ment to be used. Common equipment used in excavation creates
dust and noise and requires decontamination.

Temporary support of excavations may be required for deep
excavations or for excavations near structures. Excavations
could permit volatilization :of PCBs.

" EZxcavation ©f the hacthor sediments has been eliminated be-
cause it would recuire sealing off and dewatering the har-
bor. The pctential for failure of the existing sheet piling
is too great to consider excavation for Slip No. 3 and the
Upper Earbor.

Scraver. A scraper {s a combination excavating and bauling

unit. Scrapers may be towed or self-propelled. The scraper

cuts a reletively thin layer of scil (i.e., 3 to 6 inches)

that i3 collected within the scraper body. Materials can be

haul=4 any distance cnsite, then deposited in thin lifts at .
the disposal site. Scrapers generally operate on a relatively

éry soil surface. They are not suitable for deep, localized
excavation azd, therefore, have been eliminated from further
evaluation.

Front End lLoader. A front end loader is an excavating device
that cperates on a relatively dry soil surface. Front end
loaders pick up a desired amcunt of material in a front-mounted
bucket, and dump it into trucks or at a selected disposal
area. Typical production rates for truck loading are 200 to
300 yd?/hr. PFPront end lcaders were retained for further
evaluation for removal of fixed sclids from curing cells
(storage areas for fixation processes) and for excavation
from the North Ditch/Parking Lot ares.

-
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.ackhoe. A backhce is a self-propelled device that normally
operates from a stationary position at the side of the exca-
vation. Backhoes excavate materials with a bucket, nmormally
at depths of up to J0 £t and distances of up to 25 £t. The
bucket durips the materials into trucks. Typical productien
rates for truck loading are 200 to 300 yd3/hr. Backhoes are
suitadble for excavation of wet soils. Backhoes weré retained
for further evaluation for removal of sclids from the initial
solids cGewatering basins (basins used to dewater, éredged
sclids) and from the North Ditch/Parking Lot area.

Dragline Crane. A dragline crane operates from a statiocnary
position at the side of the excavation. Draglines excavate
materials with a bucket attached to a cable system, normally
at depths of uwp to 30 £t and distances of up to 100 £t. The
bucket ce: be cist some distance beyond the end of the crane
beer. It is then pulled toward the crane by a tagline, and
80:l is loaded into the bucket through an open front. <The
puzket dutps the materials onto stockpiles or into trucks.
An average production rate is 75 yd?/hr, and a éragline is
suitable fZor uss on vet soils. Dragline cranes vers retained
for further evaluation for removal of sclids from the initial
sclids dewatering basins.

SEDIMENT DISPERSAL CONTROL

Dredging cperations create some degree of sediment suspension
as a result of operating the dredge head. Therefore, during
removal of contaminated sediments, turbidity and sediment
dispersal must be controlled to prevent the spread of contami-
nation ar<i subsegquent degracdation of water gquality (005, 001).

$ingle 8ilt Curtain

$ilt curtsins consist of filter fabric suspended from floa:s.
They are not watertight membranes. They are stretched in a
line, defining the location to be dredged. A single curtain
£ exes or bends in response to waves, boat wvakes, or other
wvater discurbances. This may allow water to splash over the
top or rip the curtain (001). Bingle silt curtains have
been eliminated from further evaluation because they would
not provide adqguate containment.

Double 8$ilt Curtain

A double silt curtain is two flexible silt curtains in paral-
lel, with a buffer space between them to catch any spillover.
It is more effective than a single silt curtain. Turbidity
in the buffer space may be flocculated by use of a cationic
polymer (001). Doudble silt curtains were retained for fur-
ther evaluaticn during initial screening. .
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Water~inflated Dam

A water-inflated dam is an ellipsoidal-shaped (egg-shaped)
dan constructed from reinforced urethane rubber. It is in-
stalled at a site by securing the ends to steel piles or
deadmen onshore, and weighting the bottom of the dam to rest
on the harbor bottom. This would requirs some disturbance

¢f the sediments under the dam to provide a tight seal.

This type of dam can withstand a difference in water eleva-
tion of several feet (001). Water-inflated dams are specialized
jtems, normally custom-fabricated for a particular application.
They are generally not cost-effective. Therefore, a water-
inflated dan bas been eliminated from further evaluation.

Sheet Piling

Eteel sheet piling could also be used for sediment dispersal
control. Sheet piles alone are not watertight. To minimize
movement of water and sediment outside the piling, a lower
water level would be maintained inside the piling. This
would require pumping and treatment of harbor water. This
type of systex would reduce migration of PCBs dissolved in
the water (by dredging activity) across the barrier because
vater would tend to flow into the contained area through all
openings in the sheet pile barrier. Sheet piles were re-
tained for further evaluation during initial screening.

EURFACE WATER AND GROUNDWATER CONTROL

~
Cofferdam

The penetration of PCBs is apparently too Ceep 4in some areas
to permit PCB removal without supporting the excavation to
protect existing facilities. The deep contaminated sedi-
xments would be axcavated with dredging equipment, such as a
clamshell (001). Before the deep sediments could be exca-
vated, the surface water (e.g., harbor water) would have to
be controlled. A cofferdam could be built to control sur-
face water inflow. The water within the cofferdam limits
would be pumped through the water treatment system to Rain-
tain a lower water level inside the cofferdam. A localized
cofferdanm in $lip Ko. 3 to remove the deep contaninated sand
and silt was retained for further evaluation during initial
screening.

Dewatering

Open-cut excavatioci would require some groundwater control.
Applicable dewatering techniques include using sheet piles
or slurry walls to control groundwater inflow, and well

points and pumping to remove groundwater. Well points and
pumping can be used alone when structural support of exca-
vations is not required. Soils and sediments would then be
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excavated '7ith conventional excavation equipment. Dewatering
techniques for the North Ditch/Parking Lot area and the local-
ized area in $5lip No. 3 were retained for further evaluation
during initial screening. .

Indection of Grout -

Grouts consist of liquids or suspensicns that may be injected
into the ground and that subsequently barden. They £il1
soil voids and bind soil particles tozsther to form an imper-
meable mass. In essence, they can be used to form in-place
cofferdams around and under the sits. It {8 not possible to
fully evaluate the grout's effectiveness for recucing ground-
wvater flow. This i3 because it is very difficult to deter-
mine where the injected moterial flows to s_nce it will take
the path of least resistanca. It {35 Janeral.ly impossible to
be sure that no "windcws" in the grovied 201e remain ungrouted.
The method also would not be cost-vifactive. Injection of
grout has been eliminated from furthex evaliation because it
i3 neither technically viable nor cocsi-effective.

Sheet Piles

Steel sheet piles would be irnstalled down to the glacial
till layer to control the mcvement ©f groundwater. BHowever,
+hey would leak at the interlocks.. For economy, they are
vsually removed after excavating, i1f possible. Sheet piles
vere retained for further evaluatiaa Zo5r control of ground-
water inflow in the North Litch/Parking Lot area. Sheet
piles with bracing can provide temporary support of struc-
tures during excavation and devateriag. Sheet piles with
bracing were retained for further eve uation for structural
suppert of the North Ditch and Crescent Ditch.

Slurrv Walls

Slurry walls would be csonstructsd by excavating a trench
down to the glaciali vill layer. Durin; excavation, the trench
would be kept f£illed with a slurry mixture to prevent movement
of groundwater and 4rench collapse. 2fter excavation, scil
would be placed in the trench and mixed with the slurry to
form a low-permeability szone. Slurry walls are rejatively
dnpervious, with typical permeabilities of about 10 7 centi-
meters per second (cm/sec). Slurry walls were retained for
further evaluation for control of groundwater flow in the
Rorth Ditch/Parking lot area.

BYPASS

A bypass diverting surface water flow-around the highly con-
taminated portions of the North Ditch would eliminate further
contamination of Lake Michigan by PCB-laden sediments srodec
from the ¥orth Ditech. ' The erosion results from essentially
noncontaminated sources ¢of wvater (e.g., stormwater, ¢cooling
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vater) flowing through contaminated portions of the ditch.
The bypass would collect all surface water that mow runs
into the North Ditch and direct it to lake Michigan by the
shortest feasible route without contacting PCBs. This could
be accomplished with underground pipe or an impervious lined
open ditch. This would have to be done before the Rorth
Ditch could be excavated, _

Grading

The North Ditch/Parking lot area would be regraded to direct
surface flow avay from the Korth Ditch., This would reduce

but not eliminated the amount of surface water available to
erode contaminated sediments from the North Ditch. The con-
taminated sediments could thus still be transported to Lake
Michigan. Therefore, grading of the North Ditch/Parking Lot
area without a pipeline or dztch has been clim-ratcd from

further evaluation.

A gravity pipeline bypass could be constructed to divert
surface water flow around the highly contaminated areas of
the Crescent Ditch and Oval Lagoon. This bypass would col-
lect drainage from the lé6~inch-diametsr storm sever (that
flows porth at the west edge of OMC's property), the OMC
propeczty roof drains, and regraded areas north ané south of
the Crescent Ditch. This bypass would be a gravity pipeline
discharging to lLake Michigan., It would be constructed aleng
the sheest piling north of the east-west portion of the North
Ditch. The Parking lot area would be rsgraded to divert
surface water flow to catch basins. A pipeline was retainel .
for further evaluation during initial screening.

Lined Open Diteh.

The process described above, under Pipeline, cculd be irple-
mented using a lined open ditch in place of a pipeline along
the east-west portion of the North Ditch. A lired open ditch
wvas retained for further evaluation during initial screening.

Temporayry Pumphouse

A temporary pumphouse could be installed to intercept flows
from the storm sewer on the west side of the OMC building to
prevent discharge through the Crescent Ditch. The storm-
water would be pumped to Lake Michigan. A texporary pump-
house would require a number of large pumps. A full=time
operator would probably be needed during construction. A
temporary pumphouse has been eliminated from further evalua-
tion because pumping is generally not cost-ot!cctiv. compared
with gravity flow.
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INITIAL SOLIDS DEWATERING

Dredging with a bhydrauvlic or pneumatic dredge produces a

slurry of water and solids. To separate the sluryry water
from the contaminated seliments, dnitial solids devatering
would be required. Solids could be devatered by gravity

and/or mechanical means. : -

Ro Dewatering

Contaminated sediment slurry would be disposed ©f in whatever
form 4t was extracted, usually containing between 10 and

25 percent solids by volume. The dredged sediments must be
nonflowvable to be accepted at a licensed chemical waste land-
£411 (40 CYR 761.75). 8Since the sediment slurry wouléd be
flowable, the only practical coption for sedimenis greater
than 500 ppm would be disposal by incineration. To minimize

the energy requirements to drive off excess water, incinératicr

would also require dewvatering. Therefore, the Nc Newatesing
alternative has been sliminated from further evaluation.

Lacoon on OMC Proverty

Construction of a devatering lagoon for devatering solids
could be undertaken on a large fenced parcel owned by OFC
that lies due east of Slip No. 3 (00l1). This area couid
accommodate a diked area of up to 1,200 by 80C £t using
dikes above grade. A lagoon could also be constructed cn
vacant land west of the railroad tracks and northwes: of the
harbor (002). This property is 0.5 mile from the nearest
harbor access. A pipeline would be regquired to transpert
dredge seciments across & public rocadway, across several
railrcad tracks, and through private property. The OMC prop-
erty is the preferred lagoon location.

Specific dimensions of the lagoon would be basel on the type
of dredging option selected, & minimum overflov rise to allcw
for 2 hours detention (004), and & minimum waz:r heigh:t aSove
the sediment bed for wcolatilization contrei. The lagoorn
would be constructed above ground because of the high g-ound-
water table and construction debris buried in the area. The
bottom and sides of the lagoon would be sealed to prevent
contamination of groundwater. Supernatant would be decanted
for treatment (005). A lagoon on OMC property was retained
for further evaluation during initial screening.

Portable Sediment Processing System

A portadble sediment processing system consists of elevated
settling bins with steep-sloped sides. Elevation of the
bins provides head for a bank of hydrocyclones, 4in which

-
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solids that are heavier than water are separated by centrif-
ugal force. Sediment slurry then flows intoc a Uni-Flow bag-
type filter. Pilot scale studies indicate that the system
operates successfully; large-scale operations have not been
undertaken (047). This system can be easily installed and
removed after use. .

*Two clarifier bins in a USEPA demonstration project (047)
each had a capacity of 36 yd? with 144 square feet (£t?) of
surface area. 7The process capacity was 1,500 gpm of slurry.
Four bins could conceivably process slurry from an average
dredge (dredge pump range 2,000-3,000 gpm). The settled
solids could be locaded directly ontc trucks by gravity flow.
The number ©f hydrocyclones and Uni-Flow filterz must be
sized Dy the physical characteristics of the dredged sedi-
ments and the solids loading rate expected. Because of the
low expected specific gravity (1.3) of some of the dredged
seliments, hydrocycleones may not be effective in this
application, thus producing a greater sclids loading to the
bag filters. This could cause excessive head loss at the
Zilter surface and require frequent backwashing. Additional
alevated bins for settling may reduce the problem. The
portable sediment processing system was retained for further
evaluation during initial screening.

" Worth Ditch as Dewaterinc Basin

The North Ditch could conceivably act 48 a dewatering basin.
The sast-west portion of the North Ditch is estimated to be
1,800 £t long, 20 £t wide, and about 3 £t deep. If the sol-
ids settled evenly throughout the length of the ditch and
the supernatant was collected over a wsir at the end of the
ditch, it might hold the sediments produced by 1 day of dredg-
iag operations (assuming dredge capacity of 150 yd?/hr and
sclids 1 £t deep). Using the Oval lLagoor and Crescent Ditch
would increase the capacity fcr solids removal. Initially
excavating the North Ditch to incrsase its size would also
provide additional capacity. The settled solids would be
pericdically remcved for disposal. The North Ditch was re-
tained for further evaluation during initial escreening.

Barge Storage

Contaminated sediment slurry removed from the harbor could

be pumped to barges for dewatering. The supernmatant would

be decanted with the use of submersible pumps, treated for
contamination, and disposed of. The sediment would be re-
moved from the barges after 2 months of dewatering (004),
£ixed, and dlsposed 0f. Barges were retained for gurther
evaluation for initial solids devatering in Slip Wo. 3 duriag -
dnitial screening. Barges have been eliminated from further
evaluation for initial sclids devatering in the Upper Barbor
because of the large storage volume required.
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Thickening with Other Project Area Solids

S$o0lids from othe:r project areas that are relatively dry when
excavated may be mixed with dredge slurry to produce the
desired moisture content for fixation. This would mini{mize
the degree of dewatering required for the dredged slurry.
Possible sources of relatively dry excavated material are
the stockpile of sand near the OMC Parking lot from previous
excavation and material above the water table that {s easily
accessible on the project site. Addition of other project
area solids wvas Ietained for further evaluation during ini-
tial screening.

$lip Ro. 3 as Dewvatering Basin

$lip Ko. 3 could be used as a dewvatering basin. Sheet piling
with walers around the 3lip would need to be installed to
prevent collapse ©f the existing sheet piles. A cofferdan
with slurry wall would need to be installed across the mouth
of the slip to create a basin. Supernatant could be pumped
from the surface of the slip and treated before discharge
back to the harbor or to a sanitary sewer. B§olids could be
renoved for fixation and/or disposal by a clamshell dredge.
Using Slip ¥No. 3 as a devatering basin would not be cost-
ef{fective. Therefore, 5lip Ko. ) as & dewvatering basin has

‘been eliminated from further evaluation.

Dehydro Drving Beds

Dehydro drying beds assist sedinentation with the use of a

- perxeable mat and a vacuun system to speed dewvatering. A

flocculant is added to the contaminated sediment slurry.
The sediment slurry {s then distributed over the permeable
mat, and water drains through the mat. A vacuunm system is

-activated when the volume of the sediment slurry bhas been

reduced by half. The vacuum holds until the sediment slurry
cracks, allowing air through the bed. Ninety percent of the
moisture is removed with this method. The supernatant is
collected in a central sump, and the sediment is then scraped
off and disposed ©f. loading rates are high, since evapora-
tion is not required to achieve sludge drying (061). Dehydro
érying beds have been eliminated from further evaluation
because to match the capacity of the dredging equipment,
they would require as much space as the lagoons. In addition,
the cost of installation is greater, and the solids would
have to be removed daily.

Gravity Thickener .-

A gravity thickener resembles a conventional eircular elari-
fier, except that it has a greater bottom slope. A predeter-
mined hydraulic loading rate is obtained before contaminated
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sediment slurry is added to the thickener. The sediment
slurry enters at the center of the thickener and the solids
settle intc a blanket at the bottom. The sediment slurry &s
agitated gently to dislodge trapped gas, prevent bridging of
the solids, and keep the sediment slurry moving towargd the
center removal well. The supernatant passes over a weir at
the outer pmargin of the thickener (062). Typical harbor
sediments have a specific gravity greater than the design
specific gravity for the unit and, therefore, may cause
torque overload. In addition, the removal of solids from
the thickener using conventional pumping equipment would
result in operational difficultiesn. Because the use of a
gravity thickener would not be cost-effective due to high
capital cost, gravity thickeners have been eliminated from
further evaluation.

SECONDARY SOLIDS DEWATERING

{ N

The secondary solids from the water treatment plant would
consist mostly of chemical floc. The concentration of solids
taken from the sedimentation tanks would be approximately 2
to 3 percent. To devater these solids, either a belt filter
press could be used, which would bring the solids concentra-
tion up to about 40 percent, or the solids could be returned
to the dewatering basins and treated with cther solids.

Mechanical Dewatering/Belt Press

Mechanical dewatering with the use of belt pressure filters
has been employed in wastewater treatment plants in the United
States since 1971. This process requires a fairly homoge-
neous size of material in order to reduce damage to the belt
and equipment (062). Removal of large and small objects
would be regquired before the belt press could be used in
order to have a homogeneous mixture to process. Mechanical
devatering was retained for further evaluation during initial
screening. ‘

Alr Dry ané Treat with Other Solids

The secondary solids removed 4n the water treatment process
could be collected in the sedimentation basin. After all
water treatment is completed and the basin drained, the
s0lids could be air dried and treated with the other solids.
Treating with other area solids was retained for further
evaluation during initial screening.

PIXATION
Fixation s a chemical process that binds, hydrates, or

otherwise remcves f-ee vater. Chemical fixation of sludges
and scils has proven effective for many classes of hazardous
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waste (08%). Fixing agents such as portland cement, poz-
gzolan, flyash, lime, sodium gilicate (00S), and/or certain
polymers such as Locksord (051) are mixed or injected into
the sludge or scil. The material becomes like concrete or a
loose aggregate. ) '

Fixatior could elimihate the need for extensive {nitial
sclids dewatering if the water content is not excessive.
The advantage to fixing relatively é&ry excavated material {s
ease ©of transporting to obtain a nonflowable consistency
within the "given” tine frame. Train, barge, or truck could
be used to transport the sclids. The disadvantage ©f this
alternative is the added cost of the fixing agent and of
transporting and disposing of the extra volume. Fixation
was retained for further evaluation during initial screening.

WATEP? TREATMENT

A linde ©f 1 zpdb PCE concentration in water discharges has
been set by USEPA (0C:). Therefore, 8 water treatment systec
is receasarsy to trea: contaminated water that resuits from
the clcanup operation. The contaminated water would {nclude:

Slurry wztes fron dredging harbor sediments
Water used to flish slurry lines
Grocundwater removed during area devatering
Rainwater cnd leachate (if a lagocn is used)
Water used %o Cclean squipment

FNo Water Trsatment

Conteminated wvater whuld nct be tresated but disposed of either
with the solids or alone ir. an appropriate containment vessel.
A very large volume cf wvater would have to be contained, which
woulé be less cost-effective than treating the water. There-
{ore, the No Water Treatmert alternative has been eliminated
from further evaluation, '

Fiocevlaticon/Sedimentrtion

Flocculation/sedimentition involves the addition ¢f a coagu-
lant material (i.e., alum or certain cationic polymers) to
coagulate and settle colloids out of solution (001, 005).
The water to be treated would contain PCB-contaminated sclids
that need to be removed. PFlocculation/sedimentation was
retained for further evaluation during initial screening.

Fileration
Contaminated water could be filtered to remove essentially

all suspended solids. TFlocculation/sedimentation would be
required before filtration to reduce blinding of the filter
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surface. Filtration {s bised on the entrapment of contami-
nated s0lids too small for removal by sedimentation (001,
005). Filtration was retained for further evaluation during
initial screening. . o

Carbdn Adsorption

Adsorption is the result of interactions between the sorbate
and the surface of the sorbent. Carbon particles have an
extensive surface area that attracts and holds hydrophobic
organic materials. Carbon is highly effective in removing
the soluble fraction of PCBs to below discharge limits (less
than 1.0 ppb) (004, 005, 037). Sedimentation and filtration
are necessary prerequisites to prevent blinding of the carbon
surface. Carbon adsorption was retained for further evalua-
tion during initial screening.

Klensord

Klensord i{s an alternative to activated carbon (056) and can
use the same hardware as carbon adsorption. It may be more
cost-effective in removing those organics that are difficult
for activated carbon (i.e., oil) (056). Since PCBs are coily,
oils may pass through the filtration process and blind the
carbon surface. However, at this time, laboratory tests
_bave shown that activated carbon can meet discharge reguire-
ments (004) on Waukegan Earbor slurry water, but no
laboratory tests have been conducted to confirm the
effectiveness of Xlensorb. This alternative would require
laboratory scale testing to determine the effectiveness of
the technology., as well as its cost-sffectiveness. Klensord
will not be considered for further svaluation at this time
because activated carbon has been shown to be effective.
If, however, the activated carbon should fail because of the
cily nature of PCBs, Klensorb should be reconsidered.

Ultraviolet/Ozonolvysis

See IN-PLACE DESTRUCTION, earlier in this section, for a
description ¢f the UV/ozonolysis technique. This process
wvorks well with liquid streams because large quantities of
PCBs can be removed. It requires a large surface area and a
thin water £ilm to be effective (005, 057). Destruction
efficiencies are approximately 95 percent. UV/ozonolysis
has been eliminated from further evaluation because it may
not be effective i{n reducing PCBs below 1 ppb.

Catalytic Reduction

Catalytic reduction of PCBs using a copper-iron catalyst is
in the conceptual stage. ' Reduction of the chlorine func-
tional groups on PCBs would result in a bydrocarbon skeleton,
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which would be susceptible to bio:hemical oxidation. RNow-
ever, it is unclear whether reduction of PCBs really takas
place or whether the apparent product is a result of reten-
tion on the catalytic column (005). Catalytic reduction has
been eliminated from further evaluation because it i3 still
in the conceptual stages of development. "

Wet Oxidation

This process oxidizes organic materials undervater by the
addition of pressurized oxygen and elevated te_peratures.
Organic materials are converted predominantly to carbon diox-
ide, releasing energy in the form of high-pressure steam.
Stearm can then be recovered for operation of tie process
with about 80 percent efficiency (059). Wet oxidatica has
been eliminated from further svaluatiorn because -f excessive
energy requirements, and because it would ant bu cost-effective
in this application.

Bigh-Efficiency Boilers

Bigh-efficiency boilers can be used to decontamirate liquids
having PCB concentrations between 50 and 500 ppm. This method
©of thermal destruction is very efficient, reducing PCB
concentrations to 0.0 ppm (057). High-efficiency boilers

- have been eliminated from further evaluation because they

bave high energy requirenents and are not cost-effective in
this application.

Chlorinolysis

This estadlished technology ccnverts chlcrinated hydrocar-
bons to carbon tetrachloride. The technique involves the
addition of chlorine under high pressure and low tempera-
tures without the use o0f a2 catalyst. Other molecules may be
produced, depending on the puzrity of the starting licquid.
Chlorinclysis bas not been cp2cifically applied o PCH con-
taminants (057). Chlorinolysis has beex elimi:ated frum
further evaluation because unxnows byproducts ma; be produced.

The Goodvear Process

This process involves the addition of sodium naphthalide to
the PCB-contaminated liquid. The reagent removes chlorines
from PCB molecules and forms sodium chloride (NaCl) and non-
balogenated polyphenyls rapidly at room temperature. The
Goodyear process appears to work well on Aroclors {n the 50
to 500 ppm range. Large-scale development has not been devel-
oped for field implementation (057). " The Goodyear process
bas been eliminated from further evaluation because it is
not readily availadble anéd has not been field tested.
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The Sunchio Process

Sunochioc has developed a process called PCBX, which breaks
PCBs 4in transformer oil down into their primary components
of biphenyl and chlorine. This process appears to be able
to handle a wide variety of PCB-contaminated fluids and a
wide range of concentration. TField equipment is available
{057). The Sunchio process has been eliminated from furthers
evaluation because use of the process has been limited to
treatment of transformer o©ils, not sediment-laden agueous
streams containing PCBs.

Use of dHorth Shore Sanitary District Wastewater Treatment
FYacility

Contaminated waters could be taken to the North Shore Sanitary
District wastewater treatment plant, but treatment for PCB
rexoval {s not currently available at the plant. Because 4
the North Shore facility is currently in use, it ig unavailable
and therefcre, has been eliminated from further evaluation.

ONSITE STORAGE/DISPOSAL

Disposal ©of dredged materials that contain PCBs is regulated
by 40 CFR 761.60(5). The three disposal options available
are: (1) in an incinerator that complies with 40 CFR 761.70,
(2) in a chemical waste landfill that coaplies with 40 CFR
761.7%5, or (3) upon application, using a disposal method
approved by the USEPA Regicnal Administirator.

Only two options are available for disposal of scils that
contain PCBs, as regulated by 40 CFR 761.60(4): (1} in an
incinerator that complies with 40 CFR 761.70, or (2] in a
chemical waste landfill that complies with 40 CFR 761.75.

CERCLA 101(24) (PL 96-510) defines rrmedial action to include,
but not be limited to, "such actlonuz at the location of the
release as storage, confinement, perimeter protection using
dikes, trenches or ditches, clay cover...d:edging or sxcava-
tion...collection of leachate and runcif...and any monitoring
reasonably required to assure that such actxons protect the
public health and welfare and the environment."

I¢ the PCBs could be removed fron the dredged material before
disposal, the large quantity of sediments would not need the
USEPA Regicnal Administrator’'s approval for disposal.
Landfill

A permanent storage facility could be-constructed under the

OMC Packing Lot area south of the North Ditch. The facility
would have to meet USEPA and IEPA requirenents for an Annex JI
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landfill unless a waiver is obtained from the Regional Adminis-
trator (40 CFR 761). <The landfill would be large enough to
store 224,300 yd? of contaminated materials with 25 percent
excess capacity. A slurry wall would be constructed around
the perimeter down to the glacial till layer. This would
allow for devatering Auring construction. ..

The facility would be lined with § to 10 ft of compacted
clay. After filling, it would be capped with 3 ft of com-
pacted clay and resurfaced for use as a parking lot. A leach-
ate collection system, embedded in gravel and sandwiched in
the clay liner, would lead to manholes for pumpout. Ground-
water monitoring wells would be installed around the facility
to measure background water quality (001). Construction of
a secure landfill at the Parking Lot would involve a numbe-
of technical and environmental problems. §ince much of the
soil under the Parking Lot is contaminated, it would have to .
be rexmoved and stored during liner construction, then later
replaced ip the £ill. Large quantities ©f liner materials
would have to be imported. Because ©f the large quantity of
material to be disposed of, the completed landfill would
have to extend above existing grade. The landfill would
rexmain partially below the water table, and extremely close
to Lake Michigan. These conditions éo not meet 40 CFR 761.75
requirements and would necessitate obtaining a waiver. Even
if waivers were obtained, this alternative would be less
cost-effective than containment/encapsulation. For these
reasons, a landfill (as described above) on OMC property bas
been eliminated from further evaluatlion.

Containment/Encapsulation

Containment/encapsulation, to mitigate the environmental ef-
fects from uncontained PCBs, would involve sealing off t!.-
contaminated area. BSlip No. 3 and the Oval Lagoon srea wculd
be f£illed in with other PCB-contaminatel sediments or sollr.
The contaminated sediments would be capped with 3 £t of cow-
pacted clay, and covered with a synthetic liner (imperm«in_s
mexbrane, ccncrete, or asphalt) to an elevation above
the 100-yr flood plain. A slurry wall would be constructez
around the containment area down to the glacial till layer.
Groundwater monitoring wells would be installed arcund the
containment area to measure background water quality (001).
This method would require the Regional Administrator's ap-
proval and would have to meet the requirements set forth in
40 CFR 761.60 and 40 CFR 761.75. Containment/encapsulation
was retained for further evaluation for $lip No. 3 and the
Forth Ditch{?arkinq Lot area.

-—

PCB Extraction

Polintion séicncc International {s developing a process of
PCE extraction (089, 050) under a USEPA-apprcved research
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and development project now in progress. This process antails
extracting PCBs from sediments, disposing of the sediments
locally, and sending the concentrated PCBs to a licensed
chernical waste lancfill or incinerator. The main concern is
process economics. The equipment is reported to be a noncon-
ventional use ©f conventional and available equipment. -The
process needs to be demonstrated under this nonconventicnal
application. Because of a lack of available information,
extraction has been eliminated from further consideration at
this time. When more information becomes available (expected
in mid-October or November), this alternative should be con-
sidered in conjunction with containment/encapsulation.

Chemical Destruction

Most processes for destruction of PCBs by chemical treatment
have been demonstrated with liquids only. A few conceptual
processes nay be applicable for solids. The microwave plasma
method, developed by lockhesd, d=stroys PCBs by a 15-kilowatt
microwave plasma reaction, and yields products of carben
dicxide, water, and potentially hazardous products of carbon
monoxide and organochlorines. The process may be able to
destroy PCB concentrations between 50 and 500 ppm effectively,
but further research i{s required (057). The gamma and elec-
tron beam radiation technique, described under IN-PLACE DE-
STRUCTICN (earlier ia thic section), may be effective for
destruction ©of PCBs irn sediments and soils in conjunction

" with containment/encapsulazion (005). However, chemical

destruction has been elir:nated from further evaluation
because it is still in the developmental stages. N

Biological Breaxdown

Biological breakdown in conjunction with containment/encapsu~
lation was considered. All biclogical disposal methods are
based on the ability of microorganisms to break down toxic
materials. There are many problems associated with biclog-
ical deg-adation, such as:

o Mcst systems need to remain aerchic.

[ Biological degradation rates are temperature
dependent. :

e Complete contact with the toxic =aterial must be

made (usually very time-consuming).

) The biologically active material must be disposed
of.
More researc: is needed in this area to make it a viable
solution (087, 005, 001). Therefore, biclogical breakdown
bas Deen eliminated from further evaluatioa.
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Incineration and Land?®il) Ash

A mobile field incinerator coculd be used onsite to destroy
contaminatel secdiments and scils. Residues may weigh between
$0 and 85 percent by weight of the original material, and
could be used as fill elsewhere onsite. The inciherater
used for PCE destruction must meet the requirements of 40 CFR
761.70, which states that incineration of PCB-contaminated
sediment slurry must be brought about by maintaining a tempera-
ture of 1,200 degrees centigrade (°C) with a 2-second retention
time in the secondary combustion unit and ) percent excess
oxygen in the stack gas, or by maintaining a tecperature of
1,600°C with a 1.5-second retention time in the secondary
combustion unit and 2 percent excess oxygen in the stack

cas. PRoth must have a combustion efficiency of 99.9 percent

cr graater. USEPA and IEPA monitoring requirements must

als> D¢ met. Onsite incineration was retainec for further
eva:ucztion ¢uring initial screening. '

Water Lisporal

Treated water with PCB concentrations less than 1 ppb woulgd
be conveyed back to the harbor or to a sanitary sewer for
disposal. 21) waters would be sufficiently treated to reach
the requirec discharge level for PCB concentration. Water
dispocal was retained for further evaluation during initial
screexn.ng.

OFFSITZ STORAGE/DISPOSAL

Three J3isposal options are available for dredged materials
that contair PCBs (40 CFR 761.60) are: (1) 4in an incinerator
that complies with 40 CFR 761.70, (2) in a chexical waste
landfill that complies with ¢0 CFR 761.75, or (3) upon aprli-
cation, using a disposal method approved by the Regional
Administratcr. .o

For P 3~-contaminated soill, only two options acze available:
(1) ir an incinerator that complies with 40 CFR 761.70, or
(2) ir a chemical waste landfill that complies with

40 CFR 761.75 unless a waiver from these requirements is

obtained.

The definition of remedial action does not include cocffsite
storage/disposal "unless the President determines that such
actions (A) are more cost-effective than other remedial
actions, (B) will create nev capacity to manage...hazardous
substances in addition to those lotated at the affected
facility, or (C) ace necessary to protect public Rhealth or
welfare or the environment from a present or potential risk
vhich may be created by further exposure to ths continued
presence of such substances ©Or materials® (CERCLA
101(24) (PL 96-510)).
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Landfill

Contaminated solids could be taken to a licensed chemical

waste landfill site for long-term storage/disposal. Lland-

£illing does not destroy the contaminant but contains it

from further degrading the environment. Offsite landfill -
sites that wvere retained for further evaluation during ini-
tial screening are listed below:

SCA Chemical Waste Serviceg--Model City, New York. This
facility {s licensed to receive PCBs but is more than 500
miles from the OMC site. There is barge service to the site.

Clermont EXnvironmental Reclamation--Williamsburg, Ohio.

This facility i{s licensed to receive PCBs but is more than

350 miles Zrom the OMC sits. This site has & USEPA waiver -
from depth to groundwater requirements (40 CFR 761) (034).
Truck service is provided to the site. CECOS was recently
bought by Browning Ferris Industries but shall be referred
to in this report as CECOCS.

Chemical Waste Management--Calumet City, Yllineis. <This
facility is not licensed to receive PCBs. It is in an in-
dustrial area with rail access 75 miles from the OMC site.
Appropriate state and Federal pcrmztl would have to be
secured.

Brovn;ng Ferzis Industriegs-~lake County, Yllinois. This
facility, 13 miles from the OMC site, is not licensed to
receive PCBs. It is in a rural setting, and 28 buildings )
(mostly residences) are within a 0.5-mile radius of the
facility. This facility would require a USEPA waiver f{rom
depth to groundwater requirements (40 CFR 761) (034).

Kew Site No. l--Lake County, Illipois. This potential land-
£111 site, 7 miles from the OMC site, is in a rural setting
with commercial, {ndustrial, and residential uses within a
2~mile radius (002). ..

New Site No. 2--Lake County, lllinois. This potential land-
£i11 site, 10 miles from the OMC area, is in a rural/industrial
setting, with 38 structures located within a 0.5-mile radius.
Four housing developments, along with commercial, institutional,
and {ndustrial uses, all lie within a 2-mile radius (002).

Ai{port Site--lake Countv, Illinecis. This potential land-

7111 site, approximately 3 miles Zrom the OMC site, is in an
industrial setting. The Port of Waukegan has suggested the
avallability of property near the Waukoqnn airport as a pos-
sible landfill site.

Environmental Services, Incorporated--Boise, Idaho. This
Zacility is licensed to receive PCBs, but is about 1,500 miles
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from the OMC site. There i3 rail service to within 31 miles
of the site.

Incineration

-

See ONSITE STCRAGE/DISPOSAL, earlier in this section, for a
description oI this techr.que. Contaminated sediment slurry
would have to be trarcpcrted to an approved incinerator.
Transporting, rshandling, and storagje reguirements for incin-
erating offsite render this option economically infeasibdle.
Offsite incineration bas been eliminated from further consid-
eration.

$RANSPORTATION

There are tihree possible mear: of transporting PCB-contaminated
materials tc ofrsite disposal: truszk, barge, and train. These
transportaticn zcies were all retained for further evaluation
during {nitisl screeniro.
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BE Section 2
BER RECOMMENDED ALTERNATIVES POR INITIAL SCREENING

The unit processes retained for further screening were as-
sembled into alternative remedial action systems for initial
screening. Figures 3~1 through 3-5 present the alternatives
considered fcr each area. The following paragraphs. describe
these flow diagrams. :

$LIP KO. 3

Alternative l: Dredge-Fix-Dispose

A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed across the
mouth of Slip No. 3. Sediments in excess of 50 ppm PCBs
would be removed with a mechanical dredge and placed in
trucks for transport to an onsite batch plant. Sediments
could also be removed with a pneumatic dredge and the gedi-
ment slurry pumped through a pipeline to the batch plant.

A mechanical dredge would be used to dredge the area of deep
contaminated sand and silt near the OMC outfall. This deep
dredging would be performed inside a cofferdam. The water
level inside the cofferdam would be kept lower than outside
to cause water flow toward the ccntained area. The removed
water would be routed to an onsite water treatment plant for
“suspended sclids and PCB removal (to 1 ppb PCBs), then dis-
charged to the harbor or to a sanitary sewer. Sediments
could be thickened by adding other project area solids to
minimize fixing agent addition. The sediment would then be
fixed at the batch plant by adding portland cement, locksord,
or ancther fixing agent to hydrate the excess water. The
Bix would be transported to curing cells. The fixed solids
would be cured until they were nonflowable. This is expected
to take about 1 day. The fixed solids would then be removed
from the curing cells by front end loaders for transporta-
tion by truck, train, or barge to an approved disposal site.

Alternative 2: Dradge-Dewater-Fix-Dispcse

For this alternative, a sediment dispersal control device as
descridbed for Alternative 1 would be installed across the
mouth of 8lip Mo. 3. BSediments in excess of 50 ppm PCBs
would be removed with a hydraulic dredge and the sediment
slurry pumped through a pipeline to the initial solids
dewvatering basin., Dredging of the deep contaminated sand
and silt would be performed as described for Alternative 1.
$01id4s would be dewatered using one of the following types
of initial sclids devatering basins:
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) Sclids dewatering in the east-west portion of the
North Ditch would require solids removal after one
8-hour day of dredging and 16 hours of settling.
§0lids would then be remcved by backhoe, loaded
into trucks, and transported to the batch. plant.

° A clay-lined dewvatering lagoon would be cornstructed
on OMC property for solids dewatering. 8olids and
. 1l £t of the clay liner would be removed by dragline
2 months after dredging activities were completed,
locaded into trucks, and transported to the batch
plant.

o Solids dewvatering would be effected in bins/cy-
clores/filters and solids removed after one 8-hour
day of dredging and 16 hours of settling. The
solids would be loaded intc trucks and transported
to the batch plant.

e Dredged sediments would be placed in barges to
dewater the solids. Solids would be removed by a
backhoe or dragline about 2 months after dredging
activities were completed and loaded into trucks
for transport to the batch plant.

In all the above initiazl solids dewatering basins, the super-
natant would be continuously decanted and routed to an onsite
vater treatment plant for suspended solids and PCB removal
(to 1 ppb PCBs), then discharged to the harbor or to a sani-
tary sewer.

The dewatered sclids could be thickened with other project
area solids. They would be fixed as described for Alterma-
tive 1 to render sclids to a nonflowable form, and trans-

pirtcd by truck, traln, or barge to an approved disposal

site.

Alternative 3: Dredce-Dewater~Digpose

A sediment dispersal control device as descrided for Alter-
native 1 would be installed across the mouth of Slip No. 3.
Sediments in excess of 50 ppm PCBs would be removed with a
hydraulic or pneumatic dredge, and the sediment slurry pumped
through a pipeline to the initial solids dewatering basin.
Dredging of the deep contaminated sand and silt would be
rformed as described for Alternative 1. All solids would
devatered using one of the initial solids dewvatering
basins described for Alternative 2. Tor this alternative,
however, they would be dewatered to the degree necessary to
reach a nonflowable condition. In general, this would
require more time and/or more equipment. The sclids would
then be transported by truck to an approved disposal site.
The supernatant would be continuously decanted and routed to
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an onsite water treatment plant for suspended solids and PCB
removal (to 1 ppb PCBs), then discharged back to the hazrbor
©Or to a sanitary sever.

Alternative 4: Drc@ge-bewater-Incinerate-Digpole

A sedinmernt dispersal control device as described for Alter-
retive 1 would be installed across the mouth of Slip ¥o. 3.
Bediments in excess of 50 ppm PCBs would be removed with a
hydraulic or pneumatic dredge, and the sediment slurry pumped
through a pipeline to an initial solids dewvatering basin.
Dredging of the deep contaminated sand and silt would be

erformed as described for Alternative 1. All soclids would

e dewatered, using one ©f the initial solids devatering
tasins describe? for Alternative 2, to a nonflowable condi-
tion. The supcr=atant would be continuously decanted and
routcd to an ons.te w:iter treatment plant for suspended
s>lids and PCb ramoval (to 1 ppb PCBs), then discharged back-
to the hac-bcr or to a sanitary sewer. The solids would then
be removed with & backhoe or dragline and placed {n trucks
to be transportel to an onsite incinerator. The solids would
be incinerated in an approved unit and the ash disposed of
onsite.

Alternative 5: N> Actlen

The No Action alternative will leave PCB concentrations in
excess 0f 520 ppni in S8.ip No. 3 sediments and PCB concentra-
tions in excess of 10,000 ppm in the localized area near the
{ormez OMC outfall. This alternative will not resolve the
problem ©f uncortained toxic waste as regulated under 40
CFR 761.

UPPEPR EARBOR

Alternetive 1: Dredge--Fix-Dispose

This zxlternative is the same as $lip No. J--Alternative 1,
excert that dredning of deep contaminated sand and silt is
not required and the sediment dispersal control device would
be installed at the south end of the Upper Barbor.

Alternative 2: Dredge-Dewnt‘r-rix-Digpose

This alternative {5 essentially the same as $lip No. 3--
Alternative 2, except that dredging of deep contaminated
sand and silt is not required; the sediment dispersal control
device would be installed at the south end of the Upper
Barbor; and barge dewvatering could pot be used because of
the large storage volume required.
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Alternative 3: Dredge-Dewater-Disvose

This alternative i{s essentially the same as Slip No. J-~Alter-
native 3, except that dredging of deep contaminated sand and
silt i3 not regquired; the sediment dispersal control device
would be installed at the south end of the Upper Barbor; and
barge dewatering could not be used because of the large storage
volume required. )

Alternative 4: Dredge~Dewater-Incinerate-Dispose

This alternative is essentially the same asz Slip No. 3--Alter-
native 4, except that dredging of deep contaminated sand and
s8ilt is not required; the sediment dispersal control device
could be installed at the south end of the Upper Earbor; and
barge dewatering could not be used because of the large storage
volume regquired. : :

Alternative 5: No Action

The No Action alternative will leave PCB concentrations between
50 and S00 ppm in the Upper Barbor. This alternative will

not resolve the problem of uncontained toxic waste as regulated
under 40 CFR 761.

SLIP NO. 3 AND UPPER HARBOR

Alternative 6: Contain-Dredge-~Cap

A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed and then a
permanent cofferdam would be constructed. The sediment disper-
sal contrcl device and the cofferdam would be located at one

of the following areas:

° To allow for dredging of ali Upper Harbor
sediments, the sediment dispersal control device
would be installed at the south end of the Upper
Barbor, and the cofferdam would be constructed
near the north end of the Upper Barbor.

. Tc allow for dredging of the most contaminated
Upper Barbor sediments, the sediment dispersal
control device would be installed at the middle of
the Upper Earbor, and the cofferdam would be con-
structed near the east end of Slip No. 2J.

A slurry wall extending into the qllCial till would be con-
structed inside the cofferdam and around the entire perimeter
of the containment area. '

Dredged sediments from the Upper EHarbor would be placed within
the contained area. Supernatant would be continuously decanted
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and routed to an onsite water treatment plant for suspended
sclids and PCB removal (to 1 ppb PCBs), then discharged to
the harbor or to a sanitary sewer. After dredging is completed,
a layer of filter fabric, a l-ft-thick layer of sand with a

_drainage system, and a J-ft-thick compacted clay cap would

cover the dredged muck. Five feet of £ill over the clay
would serve as a surcharge to speed up dans’:fication of the
sediments. Water collected from ths drainage systexm would
be treated as described above. S8lip No. 3 would be left:
permanently filled. Groundwater monitoring wells would be
installed around the site for detection of potential PCB
migration.

After completion of all dredging activities, the water treat-
ment plant would be removed and A new basin ‘eould be constructed
to replace Blip No. 3. After settiexent c¢f ¢the muck in Slip

No. 3, the surcharge would te -emovec and th: ares paved.

NORTE DITCE AREA

Alternative 1l: Excavate=Disoose

A bypass would be constructed to divert sucface vater flow
around the highly contaminated areas ¢©f the Crescent Ditch
and Oval Lagoon. The bypass would ouifal) directly into
lLake Michigan. Construction would then begin on a structural

‘slurry wall (or other structural suppcrt syitem) around the

Crescent Ditch and a nonstructural slurry wall around the
Oval lagoon. The soils would be dewartered asing well pointe
and pumps. Well water would be routed to an onsite water
treatment plant for suspended solids and iCB removal (to
1 ppb PCBs), then discharged to the harbor :r ¢0 a sanitary
sewer.

$cils in excess of 50 ppm PCBs would be excavated by backhoe
and placed in lined trucks fcr transgor: to an approved dis-
posal site. The excavateZ prcas weuld tao bickfilled.

Alternative 2: Excavate~Incinerate-Dispose

A bypass would be constructed as described for Al<ernative 1.
The excavation area would be dewatered within a slurry wall,
and the well water would be treated as described for Alter-
native 1. 8Socils 4{n excess of 50 ppm PCBs would be excavated
by backhoe and placed in trucks to be transported to an onsite
incinerator. Excavated soils would be incinerated in an
approved unit, and resulting ash would be disposed of onsite.

-—

Alternative 3: Excavate-Fix-Disopose

A bypass would be constructed as described for Alternmative 1.
The excavation area would be devatered within a slurry wvall,
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and the well water would be treated as described for Alter-
native 1. Soils in excess of 50 ppm PCBs would be excavated
with a backhoe and placed in trucks to be transported to the
batch plant. The scil would then be fixed with portland
cement, locksordb, or ancther fixing agent to hydrate the
excess vater. The treated soil would then be transported to
the curing cells. The fixed soclids would be cured:until
they were nonflowable and then removed from the curing cells
by front end loaders for transport by truck, train, or barge
to an approved dispcsal site.

Alternative 4: Excavate-Contain~Cap

A bypass would be constructed to divert surface water flow
around the highly contaminated areas of the Crescent Ditch
and Oval Lagoon. The bypass would outfall directly into

Lake Michigan. The east-west portion of the North Ditch

would be excavated to one of the following extents:

° All of the PCB~contaminated solls in the North
Ditch would be excavated to allow for construction
of a bypass pipeline or a lined open ditch. This
would require support of the excavated area with
sheet piles.

® All of the PCB-contaminated soils in the North
Ditch required to install a bypass pipeline wculd
be excavated. This would not require support of
the excavated area with sheet piles. .

A nonstructural slurry wall extending down into the under-
lying glacial till would be constructed around the Crescent
Ditch and Oval lagoon to control movement of contaminated
materials. Excavated soils from the east-west portion of
the North Ditch and the Crescent Ditch area would be de-
watered and placed in the Oval Lagoon area. The well wvater
would be treated as described for Alternative 1. The nite
would be capped with a 3-ft-thick compacted clay layer to
seal in ¢the contaminated scils. The Crescent Ditch are:
would then be paved and the Oval Lagoon area seeded. This
would raise the elevation of the Oval Lagoon area by 20 to
25 feet. Groundwater monitoring wells would be installed
arcund the site for detection of potential PCB migration.

- .

Alternative 5: No Actien

The Ko Acticn alternative will leave PCB concentrations in
excess of 10,000 ppm in the localized areas of tha Crescent
Ditch and Oval lagoon and PCB concentrations between 30 and.
10,000 ppm 4in the scils and sediments of the rest of the
North Ditch area. This alternative will not resolve the
prcblem of uncontained toxic waste as regulated under 40
CFR 761.
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PARKING 10T

Alternsztive 1: Excavate-Dispose

A nonstructural slurry wall would be constructed around the
dez2p contanmination in the Parking Lot area. The Parking lot

- area 80il would be dewatered using well points and pumps. Well

water would be routed to an onsite water treatment plant for
suspended sclids and PCB removal (to 1 ppb PCBs), then dis-
charged to the harbor or to a sanitary sewer. 8501l in excess
of 50 ppm PCBs would be excavated by backhoe or front end
loader and placed in lined trucks for transport to an approved
disposal site. The excavated areas would be backfilled,

Alternative 2: Excavate-Incinerate-Dispose

The excavated area would be dewatered and the well wzicer-
treated as described for Alternative 1. Soil in exces:s of
50 ppz would be excavated by backhoe or front end lcace:r ané
placed in trucks to be transported to an consite incinerctcr.
Excavated soil would be incinerated in an approved un.t, and
resulting ash would be disposed of onsite.

Alternative 3): Excavate-¥ix-Dispose

The excavated aresa would be dewatered and the wvell water
treated as described for Alternative 1. Soils in excess ¢of

'S0 ppm would be excavated with a backhoe or front end lcade:

and placed in trucks to be transported to a batch plant.
The scils would then be fixed with portland cement, locksord,
or another fixing agent to hydrate excess water., Treated
soil would then be transported to curing cells. The fixed
80lids would be cured until they were nonflowable and then
renoved from the curing cells by front end loaders £»: trars-
port by truck, train, or barge to an approved disporal rite.

Alternative 4: Contain-Cap

A nonstructural slurry wall extending down into the uniex-
lying glacial till would be constructed around the rarxing
Lot to control movement of contaminated materials. The sice
would be capped with a 3-ft-thick compacted clay layer to
sezl in the contaminated scils and then resurfaced for park-
ing. This would raise the elevation of the site by 3 to 4
£t. Groundwater monitoring wells would bde installed around

"the site for detection of potential PCBE migration.

Alternative $5: No Action

The Yo Action alternative will leave PCB concentrations from
50 to over 5,000 ppm in the Parking Lot area. This alterna-
tive will not resclve the problem of uncontained toxic waste
as regulated under 40 CFR 761.
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BE Section 4
BE INITIAL SCRIENING

In ¢tte ind

itial scroeninq'process, the alternatives described

da Sectior. 3 wvere evaluated based on engineering feasidbility,

es-inated

incremental costs, environmental effects, and in

accnrdance with the site-specific remedial response objec-
tives and criteria discussed {n Section 1. The initial

screening

process narrowved the alternatives to from two to

four for cach area. The alternatives remaining after 4ini-
tial screening are discussed in more detail 4{n Section S.

ENGINEERING FEASIBILITY

The 2unit grocesses considered for the remedial action alter-
nat.ves defined in Bection 3 were further evaluated based con
ergineerizg feasibility. The criteria used to evaluate the
unit procusses and the justification for eliminating some
ecdizional processes are presented below. The ¥o Acticn
alternative i3 discussed later in this section under
ENVIRONMEYTAL EFFECTS.

Dredging

‘The engineerirng feasibility screening criteria used to fur-
ther evaluate the dredging unit processes ccnsisted of the

following:

PP102.001

Dredging and related activities in 8lip No. 3,
except in the localized area that requires dredging
©f deep contaminated sand and silt, should be accom-
plished within 2 months to reduce impacts on lLarsen
Marine Services.

Dredging and related activities in the localized
area of $lip No. 3 should be accomplished within

2 months. This time is in addition to the 2 months
required to dredge §l1ip Ko. 3, as noted above.

Dredging and related activities in the Upper Barber
should be accomplished within 3 months. This time
is in addition to the 4 months required to dredge
8lip Mo. ) and the localized area.

Dredging activities should minimize the roiling of
bottom sediments. -

Dredging activities should be accomplished during
ponfreezing wveather unless provisions are made to
store all the dredge sediment slurry.

Dredges selected should be readily available, con-
ventional construction equipment.
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® Predging activities must conform to applicable
laws and regulations, which {nclude (001):

-— Clean Water Act of 1977 {(PL 95-217)
- River and Harbor Act of 189§
- Illincis Rivers, Lakes, and Streams Act

In preliminary screening, all types of mechanical dredges
except claxmshell dredges were eliminated. Clamshell dredges
vere eliminated for general dredging work because bucket
placement and depth of cut are difficult to control, thereby
impacting the sediment removal efficiencies. Alsoc, due to
the fluid pature of the sediments, PCB-contaminated sediment
could flow into the recently dredged area, reducing the PCB
removal efficiency further. This could leave high concen-
trations of PCBs in pockets of sediment. Another disadvan-
tage is that conventional clamshells spill 15 to 30 percent
of the sediments while the clamshell bucket is being raised.
This spillage creates a high degree of sediment suspension
that incrsases the concentration of PCBs in sclution.

A new watertight clamshell (055) may reduce the amount of
sediments spilled by 135S percent, but it still does not have

-a controlled removal efficiency because of the difficulty in

controlling depth and locaticn of cut. A clanshell dredge
may be used, however, {n the relatively small iocalized area
of Slip No. 3 to remove the deep contaminated sediments (sand
and silt) below the muck. Dredging activities for the deep
sediments would require containment within a& single sheet

" pile cofferdam. The water would require treatment to remove

dissolved PCBs before the cofferdam is removed.

The Pneunma and Oczer pneumatic &redges were retained during
preliminary screening. They were eliminated during initial
screening because they are not readily available in the
United States, may be subject to import restrictions, and
have some mechanical limitations. The Pneuma dredge used at
the Cape Fear River had an es:timated field production rate
of 36 yd?/hr, which is about 1) times less than the capabil-
ity reported by the manufacturer (005). At .that time, Pneuma
Borth America was evaluating redesign. The Oozer dredge is
not currently availadle in the United States and may be sub-
ject to import restrictions. Also, it has a dredging depth
of only 20 £t, which is not sufficient to remove the con-
tarinated muck layer (005).

A hydraulic dredge, cutterhead pipeline suction type, is
recommended to remove the PCB-contaminated muck from B8lip
¥o. 3 and the Upper Barbor. This déredge reportedly mini-
mizes sediment dispersien. Careful consideration must be
given to selecting the proper dredge head to reduce sediment

PD102.001 4-2
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.0iling and to obtain high solid-to-water ratios to minimize
devatering reguirements.

Based on the above criteria, Slip No. 3--Alternative 1 and

. Upper Earbor-~Alternative 1 bave been eliminated from
further consideration.

Excavation

The engineering feasibility screering criteria used to fur-
ther evaluate excavation unit prccesses consisted of the
following:

® Excavatior and related activities for the Korth
Ditch/Parxing Lot arez should be accomplished with-
in § mon<hs.

° Excavatizn equipnert shculd be commonly available,

conveuticrel constructisn equipment,

Based on these criteria, backhoes and front end loaders
appear to be feasible for excavation during bypass construc-
tion, and for excavetion of the Crescent Ditch, Oval lagoon,
and Parking Lot area. Front end loaders appear to be feasibdle
for removal of fixed sclids from fixation curing cells.
Draglines and tackhoes apgéer to be feasible for removal of
settled sedixents frcx the initisl solils devatering basins.

v

Sediment Dispersal Contrsl

The engineering feasibility screening criterion used to eval-
vate sediment disperssl contrel unit processes wvas that they
should minimize wigration of dissolved PCBs across the bar-
rier. Based en this criterion, both ths double silt curtain
and steel sheet piling appear to de feesible. A monitoring
program to detrc: movement ¢Zf material out of the dredging
area will be e>x=ctséd to wacn ¢f the need for additional con-
trol measures (2hu:c down dredging, polymer addition, etc.).

Surface Water and Groundwater Control

The engineering feasibility screening criterion used to eval-
uvate surface water and groundwater control unit processes
vas that they should reduce inflow to the excavation area.
Based on this criterion, both sheet piles and structural
slurry walls appear to be feasibie to provide structural
support and reduce inflow for the Crescent Ditch excavatiocn
and bypass cbnartruction. Nonstructural slurry walls appear
to be feasible to reduce inflow at the Oval legoon and the
Parking Lot acea excavations. Dewatering with well points
and pumps would be used for all areas. A single shest-pile
cofferdam appears to be feasible to reduce inflow for the
S$lip NMo. 3 localized area.

?0102.001 ’ 63



Bypass

The engineering feasibility screening criterion used to evalu-
ate the bypass unit process was that it divert surface vaters
-around the highly contaminated areas. Based on this crite-
rion, both a pipeline and a lined open ditch appear to be
feasible.

Initial Solids Dewatering .

The engineering feasibility screening criteria used to evalu-
ate initial solids dewatering unit processes consisted of
the following:

[ At least 2 hours of settling time are required
before the water used to slurry the sediments can
be removed for treatment in the onsite water treat-
ment plant (004).

e Jdeally, the settling time should provide suffi-
cient dewatering of harbor sediments to obtain a
moisture content that is at or below the liquid
limit (nonflowable) for solids to be dispcsed of
in a licensed chemical waste landfill,

e Bix hours is the minimum settling time recommended-
for solids to dewater. The longer the retention
time provided, the greater the sclids concentratien
expected for the dewatered material (004). TFrom
previous experience with dewatering silts, 6 hours
may not be adequate to produce a nonflowvable con-
sistency.

° The water treatment plant probably will not be
protected against freezing weather. If mpot pro-
tected, the dewatering basins cannot release slurry
vater to the treatment plant during freezing con- ~s
ditions (001). This would require that dredging
operations be conducted during nonfreezing weather.

® Under TSCA, PCB soils and sediments with concen-
trations greatsr than 50 ppm must be nonflowable
42 they are to be disposed of in a chemical waste
1and£i{1 (40 CFR 761.75).

Based on these criteria, all the initial sclids dewvatering
unit processes appear to be feasible. At this time, it is
not possible to estimate how complete solids devatering will
be: therefore, the impact of thickening with other project
area solids cannot yet be estimated. 1In addition, testing
(under Task 4) is currently being performed on muck samples
(results will be under separate cover) to determine the
amount of £ixing agent reguired to obtain a nonflowable con-
sistency.

»0102.001 ' 4=4



If the Korth Ditch 4s used for initial solids dewatering,
the ditch should be modified to dewater dredged sediments
from at least 1 day of dredging activity. This would re-
quire increasing the depth of the existing east-west portior
of the KRorth Ditch by about 4 £t and widening the ditch top
width by about 25 to 35 ft. It should alsc be designed asc

- that all groundwater flow moves toward the é.tch to :reduce

the possibility ©f groundwater contamination from éredged
sediments. B§olids would be removed with a backhoe after
settling overnight. Dredging activities would be interrupted
intermittently for this operation.

If the sediments are dewatered in a lagoon constructed on
OMC property or another nesarby site, the lagoon woulid ba
designed to hold and dewater all the dredoed jedixentr. The
lagoon would be sized to hold 24,000 yd? arnd 138,000 yd? Zor
$1lip No. 3 and the Upper Earbor, respectively. §$olids weuls
be removed from the lagoon with a dragline xbout 2 morths
after dredging activities are completed. <This would alicw
for some densification of the solids (004).

If bins/cyclones/filters are used for dewatering the drecged
sedirments, enough bins must be supplied to dewater sediments
from 1 day of dredging activity. One hundred bins are
expected to be required. Two hydrocyclones would be
required. Because of the low specific gravity of the secdi-
ments, the hydrocyclones are expected to rexcve only & smaell
portion of the solids. Bag filters would be useld to> polish
the effluent prior tc water treatment. The sclide would bc
removeld from the bins by gravity; 4t woull take abctut 2
man-hours to empty each bin. The solids that are removec
from the cyclones (mostly sand) would be l>aded onto trucks
to be transported to the curing cells. 8clids woulc be
remcved from the bag filters by backwashing.

If barges are used to devater the dredgecd sediments freom
Blip No. 3 only, an adeguate number of bher:zz ghould be pro-
vided to contain the dredged sediments anc slurry water whilas
the water is decanted. It is estimated that ten 2,000-yd?
capacity barges would be required. S$olids coull be rezoved
with a backhoe or clamshell about 2 months after dredging
activities are corpleted. -

A lagoon on OMC property or another nearby site is the only
feasible 4initial solids dewatering unit process for the
dredged sediments from Slip No. 3--Alternative 3 and Upper
Earbor--Alternative 3 that might not requice fixaticn. The
¥orth Ditch devatering scheme and the bins/cyclones/filtercs
were eliminated because the limited stérage capacity of these
unit processes would require daily removal of solids, as
well as addizional dawatering before the solids were dry
enocugh for disposal in a licensed chemical waste landfill.

PD102.001 ¢-35



Barges were eliminated from Upper Barbor--Alternative 3 be-
cause barbor access would be restricted indefinitely. Addi~-
tional testing is currently being performed on muck samples
(results will be under separite cover) to deterrmine the maxi-

_mum solids moisture content (weight of water divided by weight
of solids) that will allow disposal in a landfill, and: the
required retenticn time 4in a lagoon before this moisture
content can be cbtained. Based on experience with dredge
spoils, this period could be more than 1 year and may require
additional means of devatering.

The USCOE has used vacuum underdrains and the Riverine Util-
ity Craft (RUC) systems to dewater dredged sediments (052,
053). Tests conducted by Mascn & Banger (004) indicate that
uncderdrain systems of sand or gravel cor other media placed

in the bottom of a lagoon for dewatering the dredged sedi-
rents would be relatively useless because of clogging. There-
fore, the RUC system shows the most promise for dewatering
the »0lids and was used for the purpcse of cost estimating.
The RUC system entalls channeling the surface of the sedi-

. ments to allow surface drainage of water. This water would

be decanted and routsd to the onsite water treatment plant.
The top layer i{s then dried by evaporation. The dried soil
(typically, the top 1 ¢to 2 f£t) would be periocdically ramoved
with a dragline. The disadvantage of this process i{s that
evaporation, an integral part of the process, provides an

éscape route for PCBs to the environment via volatilization.

Secondary 5¢0lids Dewatering

Solids from the water treatment process will reqguire treat-
ment before disposal. A belt press was found to be less
cost-effective than treating with the other area solids.
Therefore, belt presses were eliminated from further con-
sideration. ‘

Fixation

Pixation refers to a chemical process used to bind or hydrate
free water in the sediments. The engineering feasibility
screening criteria used to evaluate the fixation unit process
consisted of the following:

[ PCB-contaminated sediments fixed with portland
cemant (or other fixation materials) should be
transportable within 1 day.

° The fixed sclids should be dry enocugh to be non-
flowable for disposal at a licensed chemical waste
landfill.

Based on the engineering feasibility screening criteria,
fixation appears to be feasible. Pixation may be required

PD102.001 4-6
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12 initial s0lids devatering techniques cannot ensure that
the PCB-contaminated sediments will be nonflowable and not
lose water during transportation to the firnal disposal site.
:ixinqklgents other than portland cement are being evaluated
n Task 4. .

Fixation requires complete dispersion of the fixing agent
into the sediment to be fixed. A conventional, portable,
concrete batch plant (or transit mixers for small volumes)
could be used to mix the fixing agent into the sediments.
Stcrage area would be provided onsite for cusing the mix-
ture. The quantity of fixing agent used r cubic yaré can
be adjusted to account for variability Z; the seciment
characteristics and moisture contents.

Water Treatment

Laboratory tests were conducted by Mason & Banger (004) using
harbor water slurried with harbor sediments. The tests showed
that sand filtration (at 3 gallons per minute r sguare
feet) would remove suspended solids {f coagulation/sedimen-
tation were used before filtration to settle fines that could
plug or pass through the filter., Coagulants found to be
effective in settling the fines were both alum and Nalco 8103,
with 2 hours of settling after coagulant addition.

Laboratory tests on carbon filt-ation were also conducted by
Mascon & Banger (004). Tests conducted on harbor anéd North
Ditch samples demonstrated that carbon filtration (l1S5-minute
contact) could remove PCBs to below 1 ppb.

The wvater treatment systex would be a "package plant” that
could be easily installed and removed. The same treatment
method could be used for all alternatives. These units are
commonly available.

Water in Blip Ko. 3 and the Upper Narbor may 2lso need treat-
ment because dredging operations roil the sediments, which
could cause increased concentr=tions of PCBs in sclutien.
Treatment ©of the water behind the seliment dispersal contrecl
device may consist of adding one or both ©f the following:

) Cationic polymer to coagulate and settle the fine
suspended sedinents

o Activated carbon to remove scoluble PCBs

Additional dredging would be required to remove the activated
carbon and settled solids behind the silt curtaia.

Laboratory tests conducted by Mason & Eanger (004) demon-

strate that groundwater slurried with North Ditch sediments
removed from the North Ditch/Parking Lot ares can be treated

PLiN2.001 4=7



to remove PCBs down below 1 ppb. The water treatment plant for
$lip No. 3-=-Alternatives 2 and ), Upper Barbor--Alternatives 2
and 3, and 81ip NFo. 3 and Upper Barbor--Alternative 6 would
be a 1,500-gpn system (assuring a hydraulic dredge operating
- 8 hours per day at a capacity of 3,000 gpm) consisting of
coagulation, sedimentation, pressure filtration, and carben
adsorption. The treated water would be detained in a clear-
.well to be monitored for PCB concentration before discharge
to the harbor or to a sanitary sewer. A limit of 1 ppb PCB
would be maintained for discharged water. Blip No. 3--Alterna-
tive 3}, Upper Barbor--Alternatives 1 and 3, and Slip No. 23

and Upper

Barbor--Alternative 6§ would alsc require a separate,

smaller, water treatment plant (200 gpm) for treatment of rain-

wvater and

leachate water after the larger water treatment facil-

ity is dismantled. The water treatment plant for the North
Ditch--Alternatives 1, 3, and 4 and Parking Lot--Alternatives 1
and 3 would be a 200-gpm svstem (assuming dewatering of sands
with a permeability of 10 cm/sec) consisting o©f coaguiation,
selimentation, pressure filtration, and carbon adscorption.

Containment/Encapsulation

The engineering feasibility screening criteria used to evalu-
ate containment/encapsulation consisted of the following:

v

TSCA regulations (40 CFR 761.60) recuire that appli-
cations for disposal of dredged materials that contain
PCRs, other than by incineration as prescribed in

40 CFR 761.70 or in a chemical waste landfill that
complies with 40 CFR 761.75, must be made in writing
to the USEPA Regional Administrator. The disposal
method must be based on technical, environmental,
and economic considerations, indicating that disposal
in an incinerator or chemical waste landfill 4is

not reasonable and appropriate. The alternative
disposal method must provide adeguate protection

toc health and the environment (40 CFR 761.60(5)).

CERCLA (101(24) (PL96-510) defines remedial action

to include, but not be limited to, "such actions

at the location of the release as storage, con-
finement, perimeter protection using dikes, trenches
or ditches, clay cover...dredging or excavation...col-
lection of leachate and runcff...and any monitoring
reascnably required to assure that such actions
protect the public health and welfare and the
environment.*

—

Containment/encapsulation of PCB-contaminated material 4in-
place would eliminate the costs of removing and disposing of

the waste.

This alternative was considered for $lip dNo. 3

with Upper Rarbor sediments used as f£ill, for the North
Ditch area with the North Ditch soils used as £ill, and for

PD102.001
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the Parking Lot area. Disposal of the PCB-contaminated soils
by containment/encapsulation would require a waiver from the

requirements ©f 40 CFR 761.75 (40 CFR 761.60(4)). -Management
of the site after containment would be the responsibility of

the State, in accordance with CERCLA and the NCP.~

£linp No. 3 »nd zhe Upper Barbor. Containment/encapsulation
of Slip No. 3 wculd require the construction of a cofferdax
and slucry wall to seal off this portion of the harbor. A
slurry wall 2 £t thick would be constructed through the sandy
sediments and S ft 4into the glacial till layer underlying
the harbor sedixzents. The slurry wall would be constructed
completely arocurd the perimeter of the containment area.
The water level wouléd then be lowvered in the containment

rea to engire .inward movezent of groundwater. The water
rexoved would tae treazed in an onsite water treatment system.
The water wouléd dDe discharged to the harbor or to a sanitary -
scear, PCB-cortaminated sediments from the Upper Earbor
sculd then be transferred to the contained area. The con-
tained gres would be completely filled. Docking facilities
ncw 4n $lip KRc. 3 would have to be relocated (021, 002).
Crcundwater moritoring wells would be installed around the
site for detection of potantial PCB migratien.

North Ditzh Ares. Containment/encapsulation of the Crescent

Ditch and Oval lagocr would require the construction of a
sicrry wall 2 g+« thick, exteanding through the sandy scils

§ £ irto the underlying glacial till layer. The slurry
vall would be constrnucted completely around the Crescent
Pitch and Oval lagoo:n areas. PCB-contaminated soils Zrom <
the east-west pcrtion of the FKorth Ditch, excavated during
construction cf the br/pas3, would then be transferred, placed,
and compacted cr. the Jval Lagoon area. The top 3 £t of the
Crescent Ditch azea wduld also be excavated and then trans-
fe-red, placed, and compacted on the Oval Lagoon area. The
Crescent Ditch and Oval lagoon areas would be covered with

3 2t of conpacted clay, and then the Crascent Ditch area would
te resurfaced fzr parking and the Oval Lagoon area would be
seeded. Groundvater monitoring wells would be installed
arou=d the site for detection of potential PCB migration.

Parking Lot Area. Containment/encapsulation within the Park-
ing Lot would juvolve construction of a slurry wall 2 £t
thick, extending through the sandy soils § ft into the un-
derlying glacial till layer. The area would be covered with
3 ft o2 compacted clay and then resurfaced for parking.
Groundwater monitoring wells would be installed arocund the
site for detection of potential PCB migration.

Incinezation B

The .nqincerinq feasibility screening criteria used to evaluate
the incineration unit process consisted of the following:

?D102.001 4=9



™ Incinerators must be licensed to incinerate PCB-
contaminated wvastes before pid-1984¢.

° Ash with PCB concentrations of 0.0 ppm must be
disposed of onsite to be cost-competitive (021).

® Based on USEPA regqulations, incinerators must main-
tain a temperature of 1200°C (2192°F), & 2-~second
dwell time in the secondary corbustion unit, and
3 percent excess oxygen in the stack gas; or main-
tain a texmperature of 1600°C (2912°F), a l.5-second
dwell time in secondary combustion, and 2 percent
excess oxygen in the stack gas (001).

° Based on USEPA regulations, incinerators must oper-
ate at a cormbustion efficiency of 95.9 percent or
greater (901).

° PCB disposal should be complctcd by late 158€.

Incineration has been eliminated from further consideration
based on the screening criteria for engineering feasibility.
No major advances in incinerator technology have occurred
since 1581, when USEPA reports (021 and 002) concluded that
incineration was not feasible. An incinsrator capable of
PCB destruction unde- the conditions set forth by USEPA and
transportable to the site has zot been licensed to date. It
does not appear that available technology would meet USEPA
requirements without time-consuming and costly testing and
pernitting. Therefore, incineration is not considersd a
feasible alternative. :

. In addition to the failure of 1ncinetatioh to meet engineer-

ing feasibility criteria, the costs to incinerate PCB-laden
sediments are expected to be on the crder of 10 times greater
than dispcsal costs. According to James Boyland (Director
of Sales, SCA Chenmical Wastes Services), charges to use the
$CA incinerator in Chicago, Illinois, would be from 25 to
50¢ per lb of PCl-contaminated soil. The high cost of incin-
eration is primarily due to the low heat value of the soil,
requiring addition of supplementary fuel to saise the soil
texperaturs above 2000°F. It is assumed that if an approved
portable incinerator unit were availadble for incineration
onsite (none is available at this time), the cost would be

at least the same, if not more. The estimated cost for incin-

eration at 50¢ per 1lb of contaminated soil approaches
$1,000/yd?, Consequently, incineration will not be consid-
ered further. Therefore, $lip No. l--Alternative ¢, Upper
Barbor--Alternative ¢4, North Ditch--Alternative 2, and Park-
ing lot~-Alternative 2 have been eliminated from further
consideration.

?D102.001 4-10



Water Disoosal

The engineering feasibility criterion used to evaluate the
vater disposal unit process was that the water éischarged
have PCB concentrations less than ]l ppb. Based o> this cri-
terion, both discharging to the harbor anéd discharging to a
sanitary sewer appear feasible.

.-

Offsite Land%ill

The engineering feasibility screening criteria used to eval-
vate the offsite landfill dispcsal options consisted of the
following:

° Disposal sites mur: Le licensed to receive PCB-
contaminated westes before mud-19¢4.,

® Applicable laws enc zegulaticns g.verning disposal
sites include (2C:Z,: ‘

-— Clean Water Act of 1977 (¥L §5-217)
-— Toxic Substences Cortrol Act

- Resource Ccnservation and Recovary Act
(PL 94-580)

== Applicable State rules and rrzulations

Firal site selection and evaliuation for a gctential hazardous
waste disposal site were performed by Wer:m Engineering,
Inc. (034, 040). The final report (034) eviluates the poten-
tial for offsite dispcsal at the Browning Ferris Industries
(BFI) Lake County, Illincis, site and the Clermornt Environ-
mental Reclamation (CECOE) Willjiamsburg, Ohio, site. CECOS
was recently purchased by BFI but skall stilil be referred to
in this report as CECOS. 2eo:ef€ on the engireering feasibility
screening criteria, both tme BFI ard CECOY sites are fea-
sible. BFrI, which {s orly 13 miles ficm the OMC site, is
not currently licensed tc receive PCBs; Jowever, the faci-
1ity has the potential to be upgraded to meet hazardous
waste landfill requirements.. CECOS is licensel and ready to
receive PCB-contaminated material. The CECOS site is 350
zoad miles from Waukegan Earbor.

$ince the publication of the final site evaluation report
(034), several other possibilities have Dbeen considered.
Environmental Services, Incorporated {ESI), in Boise, Idaho,
is licensed and ready to receive PCB-contaminated solids.
The cost for disposal at ESI is comparable to the cost for
disposal at CECOS. Costs for transportation to Boise, how-
ever, are expecsed to exceed the transportation costs to
CECOS. The ESI site is about 4 times farther than CICOS.
The availability of rail transport (rail staticn 3] miles

PD102.001 4-11
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from disposal site) {3 not expected to lower the transporta-
tion cost because ©0f the many railroads affected and the
difficulty in obtaining special freight tariffs, as dilculnod
under Transportation, below.

" Another site not licensed but potentially available is @rop-
erty owned by the Waukegan Port Authority near the wgukegan
-Airport.

Transvortation

There are three possible modes of transporting the PCB-
contaminated sediments to an offsite disposal site: trucks,

bargyes,

and railroad cars. Variables that determine the

engineering feasibility of transportaticn modes include:

Molsture content of the scil and/or type of fixa~
tion (e.g., block form, friable)

Proximity of disposal site to rallway access
Proximity of disposal site to barge access

Minimization (optimization) ot vaste handling eor
rehandling

Time required to obtain necessary agreezents/per-
mits

1f the PCB-contaminated sediments are fixed in friadble (loose
aggregate) form, dump trucks could be used. Railcars might
still be used, but loading and unloading would be more com-
plicated. Provisions should be made to prevent loss of fixed
seliments during transportaticn.

- If the ?Ct-contlminutcd sediments and solils are not fixcd.
4 . truck transportation would be the only feasible mode of trans-
port. The trucks would have to be lined to prevent water

loss during transport.

- The BrI, CEZCOS, and ESI disposal sites include truck trans-
portation to their sites as part of the disposal services
for their landfill operations. Rail trarsportation would

- require obtaining agreements with railroad owner(s) to trans-
port PCB-contaminated waste. Usually, on long hauls, more
than one railroad is affected. Trucking is usually mecre
cost-effective unless a special freight tariff can be ob-

tained

from the railroads. Special freight tariffs are usu-

ally made available only to long-term users. If a hazardous

vaste disposal site is not adjacent to railway access, then

the added cost of double handling could outweigh the ponsible
cost savings of using rail transport.

PD102.001 4-12
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Transportaticn by barge iz feasibdble only 4f the final dis-
posal site is close to the lake Michigan Waterway access.
Ba:-ges are technically feasible for transporting the toxic
wvastes to 8 disposal site near the Great Lakes Watsrways
(for example, S5CA Chemical Wastes Services in Model City,
Rew York). The added cost of double handling could outweigh
the advantages. : .
Regardless ©f the type of transportation used, care must be
taken to reduce the chance of spillage. Based on the engi-
neering feasibility criteria, truck and barge are the orly
feasible transportation modes.

ESTIMATED INCPIMENTAL COSTS

Comparative capital and O&M costs wvere evaluated for the
alternatives considered feasible based on the engineecing
feasibility criteria. Wo incremental cost estimates gzce
presented for the No Action alternative. The assumpticne
vsed to estimate incremental costs for the other alterratives
are presented below,

For the incremental cost estimates, {t was assumed that
level C health and safety protection equipment would be worn
by all persons.

For all the incremental cost estizates except containmerns/
encapsulation, 4t was assumed that PCB~contaminatos
sediments and scils would be taken to a licensed cherical
wvaste landfill for disposal. An average dispcsal and
transportation cost of §$50/yd? was assumed.

$lip No. 3

An order-of-magnitude estimate of the sediment quantities to
be dredged in this area is as follows:

$lip Wo. 3 (muck) 7,200 yda?
8lip Ro. 3 (sand and silt) 3,700 yd?
Total 10,900 yd?

The rate of solids removal from Blip Wo. 3 was estimated to
be about 200 yd? of sclids per hour or 3,000 gpm at 20 per-
cent solids using a hydraulic dredge. Under ideal condi-
tions, it would take five 8-hour days to dredge $lip No. 3.

Alternatives 2A, 2B, 2C, and 2D. Sediments with greater
than 50 ppm PUBs would be removed with a hydraulic dredge,
devatered in an initial sclids devatering basin, fixed with
cerxent or another fixing agent to hydrate excess water, and
disposed ©f in a licensed chemical waste landfill,
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The difference among Alternatives 2A, 2B, 2C, and 2D is the
type of initial solids dewatering basin used. In each
alternative, the supernatant would be continuously decanted
and routed to a 1,500-gpm water treatment plant to remove
suspended solids ard dissolved PCBs down to 1 ppb before
discharge back to the barbor or to a sanitary sewver. .

OUnder Alternative 2A, the sediments would be dewatered in
the east-west portion of the North Ditch and the solids would
be removed after one 8-hour day of dredging and 16 hours of
settling. A dredge production rate of 200 yd? of solids per

hour has been used in these calculations. The required capac-

ity of the North Ditch {s estimated to be about 7,700 yd3.
This alternative would require that the dredging activity be
discontinuved every other day to allow for solids removal
from the North Ditch. The s0lids would be removed by a back-

hoe after settling overnight. The 30lids would then be loaded

into trucks, transported to the batch plant to be fixed,
stored for 1 day for hydration in a curing cell, and d4is-
pesed ©f in a licensed chemical waste landfill.

Under Alternative 2B, the sediments would be devatered in a
lagoon constructed on OMC property and the solids removed
aZter completion of the dredging activities. The production
©of the dredge s estimated to be 200 yé? of sclids per hour.
The required capacity of the lagoon is estimated toc be about
24,000 yd2, The soclids would be removed by a dragline
2 months after dredging activities are completed. The solids
would then be loaded into trucks, transpocrted to the batch
plant to be fixed, stored for 1 .day for bydration in a curing
cell, and disposed of in a licensed chemical waste landfill.
It was assumed that the upper clay liner and contaminated
Eortionl of the gravel leachate system and the bottom clay
iner would be disposed of in a licensed chemical waste land-
£ill with other contaminated solids.

Under Alternative 2C, the sediments would be dewatered in
bins/cyclones/filters and the solids removed after one 8-lLcur
day of dredging and 16 hours of settling. One hundred 3é-yd?
elevated bins, 2 hydrocyclones, and 1,250 S5-inch-diameter
bag filters would be required to dewvater the slurry. This
equipment would require use of approximately 1 acre of OMC
property. The solids would be removed and fixed after set-
tling overnight. This alternative would require that the
dredging activity be discontinued every other day for solids
removal from the bins. The solids could be emptied from the
bins by gravity into trucks, transported to the batch plant
for fixing and to the curing cells for hydration, and then
transported to a licensed chemical waste landfill. 8Solids
removal would take about 3 man-hours to expty each bin.

OUnder Alternative 2D, the sediments would be dewatered in

barges. Approximately ten 2,000-yd? capacity barges would
be required to devater $lip Mo, ) sediments. The solids
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would be removed by a backhoe or clamshell 2 months after

the dredgirg activities were completed. The solids would

then be louded into trucks, transported to the batch plant

to be fixed, stored for 1 day in a curing cell, and disposed
©% 4in a licensed chemical waste landfill. -

The common denominator of Alternatives 2A, 2B, 2C, and 2D 4s
the fixation process used to render the solids to 8 henflow-
atble consistency for disposal 4n a licensed chemical waste
landfill. Portland cement {s locally available and is an
effective way to transform the dredged sediments to a non-
flowable state. Dewvatering and fixation testing {s {n
progress to confirm the effectiveness of fixaticn using
cenent and other agents. Cost estimates are based on using
pcrtlani cement as the fixing agent.

2zsuming 250 percent moisture content (veight of water
€lvided by weight of soclids) in the sedizents after 1 day of
iritial' solids dewvatering (in-place moisture content of
1¢0 percent was assumed (042)), the in-place volume of
golids i{s expected to be increased 50 percent by moisture
content and be increased an additional 850 percent by
addition ©f cement. Total disposal volumes used in the
incremental cost estimates were increased by 100 percent for
d.ternatives 2A and 2C for fixed solids. The disposal
volune was estimated to be 21,800 yd?,

Arsuming 140 percent moisture content in the sedinments after
2 months of initial sclids dewatering, the in-place volume
©: sclids is expected to be increased by 30 percent after
addition of cement. Disposal volumes used in the
incremental cost estimate were increased by 30 percent for
Alternatives 2B and 2D for fixed sclids. The disposal
volume was estimated to be 14,170 yd?,

The cerent is expected to hydrate the excess water after

1 day ¢f curing. The l-day storage capacity would be pro-
vided in three 125- by 75-ft, 10-ft-deep, earth-lined cells
with a soil-cement bottom and concrete divider walls between
cells. Dump trucks would collect the fixative/sediment mix-
ture from the batch plant and dump it into the curing cells.
It is estimated that 29 bags of cement would be required for
each cubic yard of dredged sediments settled for 1 day. It
i3 estimated that 16 bags of cement would be required for
each cubic yard of dredged sediments settled for 2 months.
This cement content is not expected to result in any signifi-
cant structural strength. The fixed solids would be removed
by front end loaders and loaded into trucks for transport to
a licensed chemical waste landfill. -

Alternative 3. The seliments with greater than 30 ppm PCBs

ip No. would be removed with a hydraulic dredge, de-
watered in a lagocn until the sediments reached a ponflow-
able consistency (possibly 1 to 2 years), and then disposec
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of in a licensed chemical waste landfill. The disposal quan-
tity vas assumed to be the saxe as tho in-place volume.

A lagoon would be constructed on OMC property or another

- nearby site for initial solids dewvatering. This lagoon would
be the same size as the lagoon for Alternative 2B. During
_dredging, the supernatant would be continuously decanted and
"routed to a 1,500-gpm water treatment plant to remove sus-
pended solids and dissolved PCBs down to 1 ppb before dis-
charge to the harbor or to a sanitary sever. After dredging
activities are completed, the Bolids would need to be de-
watered for an extended time to reach the desired consis-
tency. The surface of the pond could be channeled to pro-
vide for drainage of surface water. ¥FYor purposes of cos:
estimating, the mechanical dewatering process was assumed to
be the RUC. Air drying of the surface and pericdic removal
of the dry crust in multiple cycles would be performed to
induce dewvatering below in-place moisture contents. leachate
vater and storowater runoff would be treated in a 200-gpm
water treatment plant for the duration of dewatering after
the dredging is completed. The solids would be removed by a
dragline and loaded into trucks for disposal in a licensed
chemical waste landfill. It was assumed that the upper clay
liner and the contaminated rtions of the gravel leachate
system and the bottom clay liner would be disposed of in a
licensed chemical waste landfill with the other contaminated
sclids.

Summary. An Order-of-Magnitude incremental cost summary fer
S§lip No. 3 is presented below. The alternatives are ranked
in increasing order of incremental cost. The lowest cost
alternative is used as the base cost. The increzental cost
©f each alternative above the base cost is listed below.

Iacremental Cosst

S$lip No. 3 Alternatives above Base Cost -«

3 Dredge-dewvater in lagoon-

dispose Base
2D Dredge-dewvater in bA:gtl-fix-

dispose +5 2,100,000
28 Dredge-devater in lnqoon-zix-

dispose +$ 3,180,000
2A Dredge-dewvater in North Ditch-

fix-dispose +$ 4,780,000
2C Dredge-devater in bins/cyclones/

filters-fix-dispose _ +$11,160,000

Cpper Earbor

An order-of-magnitude estimate of the sediment quantities to
be dredged 4in this area s 35,700 yd?. The rate of soclids
removal from the Upper !nrbor vas estimated to be about
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200 yd? of sclids per bour or 3,000 gpm at 20 percent solids
vsing a hydraulic dyedge. Dnder ideal conditions, 1t would
take 24 8-hour days to dredge the Upper Barbor.

Alternatives ZAL 23, and 2C. Sediments with qrnltcr than
50 ppm PCBs would be removed with a hydraulic dredge, "de-
watered 4= an initial solicds dewvatering basin, fixed with
portland cement or another fixing agent to hydrate excess
water, and disposed ©f in s licensed chemical waste land-
£ill.

e fixation process for these alternatives is the same as
that described for $1lip ¥o. 3--Alternative 2. The fixed
solids dilpo:al volume at 250 percent moisture content for
Alternatives 27 and 2C s +stima-ed to be 71,400 yd?. The
fixed solids dl:posn; volsuare at 140 percent moisture content
for Alternative 23 is5 asstted to be 46,400 yd?,

The initial s0)icds Cawvatering basins for these alternatives

are the same ag those deccriibed for Slip No. I--Alternatives 2A,
248, 2C, and 20, except taat the lagoon capacity was
estimated tc be 118,000 yd?, and barges would not be used

for devatering.

Alternative ). Sedinents with g-eater than 30 ppm PCBs in
the Upper Barbor would ke removed with a hydraulic dredge,
dewatered £n a lsgoon until the sediment reached a nonflow-
able consistency, zan¢ disp:csed ¢f 4in a licensed chemical
waste landfill. This alternative s the same as that de-
scribed for Slip Nc. 3-=/lternative 3, except that the
lagoon capacity was estima”sd to be 118,000 yd?.

Summar-. The alternatives for the Upper Narbor are ranked
in the sare zanrer as for Hlip Nc. 3. The lowest cost alter-
native is used as the bast cost. The {ncremental cost of
each aitesnztive abcocve the base cost appears below.

Incremental Cost
Uocer Bacbor Alternrtives above Base Cost

3 Dredge-dewater in lsgoon-

dispose Base
23 Dredge-dewvater in lagocn-fix-

dispose +$11,030,000
2A Dredge-dewvater in North Ditch-

fix~dispose +$11,180,000
2C Dredge~devater in bins/cyclones/

£ilters-fix-dispose — +$17,780,000

S$lip Mo. 3 and Ucver Marbor

Alternazive 6A. S$lip Mo. J and the northwest portion of the
Upper Barbor would be contained and encapsulated. A coffer-
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dam across the north end of the Upper Barbor, consisting of
an earth £ill between two rows o©f sheet piling, would be
constructed. A slurry wall would be placed in the cofferdan
and completely around the perimeter of the contained area.
The water would be removed and treated in a 1,500-gpk water
traatment plant. About 133,500 yd? of ledxnent: dredged from
the Upper Barbor would be placcd in the contained arsa. The
area would then be capped and paved. The surrounding area
would be monitored for PCB concentration levels.

Alternative 6B, Slir No. 3 would be contained and encapsu-
lated. A cofferdam across the sast end of Slip No. 3, con-
sisting of an earthfill between twc rows ©f sheet piling,.
would be constructed. A slurry wall wouléd be placed in the
cofferdam and completely arourd the perimeter of the con-
tained area. The water would be removed and treated in a
1,%500-cpm water treztmert plant. About 13,100 yd? of sedi-
ments dredged from the ezst ernd of Slip No. 3 and the Upper
Harbor would be placed in the contained area. The area wouid
then be capped and paved. The surrounding area would be

monitored for PCB concentration levels.

Surmmarv. An Order-of-Magnitude incremental cost summary for
Slip No. 3 and the Upper Earbor is presented below. The
alternatives are ranked in the same manner as for $lip
-Mo. 3. The lowest cost alteriative is used as the Dbase
cost. The incremental cost ©Z each alternative above the

base cost is listed belcow.

§1ip Ko. 3 and
Upover Rarbor Alternatives

62 Contain-dredge part
of Tpper Harbor-~cap

6A Cortain-dredge-cap

Nor+h Ditch/Parking lo: Area

Incremental Cost
above Base Cost

+$3,200,000

An order-of-magnitucde estimate of the soil quantities to be
excavated unde:r this alternative is as follows:

Crescant Ditech

Die storage area

Oval Lagoon

North Ditch (cnst-vost)
Pazrking Lot Area

Total

28,900 ya?

2,300 yd>
14,600 yd>
25,000 yd?
105,000 yd?

~ 175,800 yd?

The rate of solids removal from the Korth Ditch/Parking Lot
area was estimated to be about 150 yd? of solids per bhour
using a backhce. Under ideal conditions, using one backhoe,
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it would take 359 8-hour days to excavate the dorth Ditch
area and BB 8-hour days to excavate the Parking Lot area.

Alternative 1. A bypass would be constructed and soils in
excess of 30U ppm PCBs would be excavated and disposed c¢f in
& licensed chemical waste landfill. The area would then be
backfilled with soil. Because of the relatively high ground-
water table, the area would require devatering Ec!orc excava-
tion. Sheet piles or a structural slurry wall would be con-
structed to provide structural support for snd reduce inflow
to the Crescent Ditch excavation. A nonstructurel slurry
wall would be constructed to reduce inflow to the Oval la-~
goon and the Parking Lot area. Dewvatering with well points
and pumps would be used for all areas. The groundwa‘e. re-
moved would be treated in a 200-gpm watar treatment plant
before discharge to the harbor or to & saritary sewer. This
alternative assumes that the contamirated poils could be
excavated in a nonflowable state and disposed of in a ficense?
chenical waste landfill., This is a zeascrable aszzump:ion,
since the KNorth Ditch/Parking Lot ares soil is mostly sand.

Alternative ). A bypass would be constructed, and soils 4n
excess of 50 ppm PCBs would be excavated and then fixed befo:e
disposal in a licensed chemical waste landfill. Ther the
area would be backfilled with scil. The excavetion,
devatering, and water treatment wou.d be the sate as that
described for Alternative 1. This altermative would ersure
that the contaminated soils are of 8 nonflowable cor-
sistency, if for some reascn the soils could not be sulfi-
ciently devatered. The fixation methods would be the same
as those described in S$lip No. J-~Alternative 2.

Assuming 40 percent moisture contert in the gcils after
excavation, the in-place volume of s0lids is expected to be
increased by 25 percent after addition of cement (13 Dbags
per yé?). TFixed sclids dispcsal volumes used in the
incremental cost estimates were L:cTeased by 2f percent for
Alternative 3. The disposal volumes #cre estimeted to be:

Korth Ditch area 88,500 ya?
Parking lot area 131,200 yda?
Total . 219,700 ya?

Alternative 4 (Parking Lot Area Onlv), This alternative
consists ©f encapsulating the area of contamination in-place
beneath the Parking lot to minimize groundwater contamina-
tion. A slurry wall surrounding the area is assumed to be
about 2 £t thick, 35 £t deep, and 2,400 £t long. The Park-
ing Lot arsa would be returned to its original use after
encapsulating the contaminated area, regrading, and gesur-
facing the area with asphalt cement paving. The surrounding
area would be monitorsd for PCB concentration levels.
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Alternative 4A (North Ditch Area Only). This alternative
consists of encapsulating the area of contamination in-place
beneath the Crescent Ditch and Oval Lagoon and £illing above
the area of the Oval lagoon with all of the excavated PCB-
contaminated scils from the east-west portion of the KNorth

- Ditch and from the top 3 ft of the Crescent Ditch. A alurry
wall surrounding the area is assumed to be about 2 feet thick,
35S feet deep, and 1,900 feet long. The Crescent Ditch area

“would be resurfaced with asphalt cement paving. The Oval
lLagoon area would be seeded. The surrounding area would be
monitored for PCB concentration levels.

Alternative 4B (North Ditch Area Onlyv). %This alternative is
the same as Alternative 4A, except only 5,600 yd? of PCB-
contaminated scils from the east-west portion of the KNorth
Di:ch would be excavated.

Summary. An Order-of-Magnitude incremental cost summary for
the North Ditch/Parking Lot area follows. The alternatives
are ranked in increasing corder of incremental cost. The
lovest cost alternative {s used as the base cost. The
incremental cost of each alternative above the base cost
appears below.

Incremental Cost

North Ditch Alternatives above Base Cost
4B txcavitc-contnin part

of the North Ditch-cap Base
4A Ixcavate-contain-cap +$ 4,510,000
1 Excavate=-dispose +512,460,000
3 Ixcavate-fix-digpose +$22,610,000

Incremental Cost

Parking Lot Alternatives above Base Cost
4 Contain-cap Base
1l Excavate-dispose +$ 9,680,000
3 Excavate-fix-dispose +8$30,070,000

ENVIRONMENTAL CONSIDERATIONS

The following paragraphs present quantitative estimates of
the amount of PCBs to be removed or contained by each alter-
pative. The sociceconomic aspects and permit requirements
are assessed. The adequacy of source control to satisfy the
response objectives and to contribute substantially to pro-
tection of public health and the environment is also dis-

cussed.

$lip Wo. 3

Alsernative 2: Dredce-Dewvater-Fix-Dispcse. This alterna-
tive would remove by hydraulic dredge (clamshell for the

—
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localized area of deep contaminated sand and silt) all sedi-
ments from $lip Ne. J with PCB contamination in excess of
$O0 ppm. Dredging activities would use a sediment &ispersal
control system (silt curtains or sheet piling) to minimize
uncontrolled release of PCBs into the surrounding ares.
Because minimal volatilization i{s expected to occur: at the
dredge site (roughly 0.3 to (.4 pound per day per acre
(l1b/day/acre) from an exposed, agitated, and contaminated
water area (030)), only low concentrations of PCBs would be
released into the air (less than 2 micrograms per cubic
meter (ug/m?)!) (007).

$ediments would be dewatered onsite, using (1) the Kor-th
Ditch, (2) a lagoon to be constructed on OMC property,

(3) bins/cyclones/filters, or (4) barges. Supernatant would
be processed through a package water treatment plant. $olids
from the treatment plant would be returned to be treated ’
with the other solids. Treated water, with PCB 'levels below
1 ppdb, would then be discharged into the bharbcr or to a sani-
tary sewver.

The greatest potential for volatilization during dewatering
would occur in the North Ditch, which would require daily
excavation of all the dredged solids. The excavation would
stir up the sediments, cauvsing increased volatilization.

.The lagoons ©r barges would be excavared only once, thus

reducing opportunities for wveolatilization. The elevated
bins would be decanted before the solids are removed and put
through the fixation process. The contaminated sediment
would not have contact with the open air for more tham about
1 hour per bin-clearing operation. The highest repcrted
concentration in a Slip No. J sediment sample is about
$00,000 ppm PCBs (001). The predicied PCB concentration ia
the air from soclids removal operations is predicted to be
less than 200 ug/m? for sediments with concentrations of
100,000 ppm PCBs (007). Typical PCB concentrations range
from about 50 to 5,000 ppm PCBs. Predicted average concen-
trations in air would be less than 6.6 ug/m?., These values
were extrapolated from data for sand assuming a 3.€-mile-
per-hour (mph) wind and an air temperature of 68°F. The
volatilization rate from Waukegan Earbor muck should be less
than from sand (007). ‘

The remaining solids would be fixed in a nonflowable form to
allow transport offsite without spillage. Volatilization
control during transpert may require use ©f covers. Fixed
materials would be disposed of in a licensed chemical waste
landfill, 4n compliance with State and Feleral standards for
PCB waste disposal.

lyey,
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$1ip No. 3 would be cleaned of all sediments in excess of
50 ppm PCBs. If a 95 percent removal efficiency vere achieved,
it would rezove an estimated 290,000 1b of PCBs in approxi-
mately 10,900 yd? of sediments. This would remove about

- 93.5 percent of all the PCBs now found in Slip ¥o. 3 and
Upper Earbor sediments. .

.The most significant uncontrolled dispersal of PCBs during
cleanup would result from volatilization, and is estimated
to be below 1,000 ug/m?, the OSEA standard (007).

Local land use would be temporarily impacted by the disposal,
treatment, and transport operations. Upon project conmple-
tion, existing local land uses could resume. A temporary
izmpact on larsen Marine Services would occur during the
actual dredging operations. Alternatives 2A and 2C, using

the North
impact on

Ditch or bins/cyclones/filters, would have a greater:
larsen Marine Services because dredging would be

interrupted every other day for solids removal.

Permit requirements ars anticipated to include:

PD102.001

USCOEZ Section 10 (dredging) permit
USCOE Section 404 (disposal in waterways) permit

IEPA water quality certification on all USCOE per-
mnits

National Pollutant Discharge Elimination System
(NPDES) permit (State/Federal) for point-source
water discharge from the water treatment plant

IEPA permit for construction of wastewater treat-
ment facilities

"IEPA (Division of Land and Noise) special waste

hauler's permit

City of Waukegan construction permits

Local lané use approval

Certification of Authority to haul PCE commodities
from Interstate Commerce Commission (ICC) anéd Illi-
nois Commerce Commission (IlCC)

USEPA toxic substances disposal spproval

IZPA approval if material 4is disposed in a cur-
rently non-PCB-approved site

Waukegan Port Authority dredging permit
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® Illinois Department of Transportation (IDOT) (Divi-
sion ©f Waterways) permit for work in public water-
vays

® Fcrth Shore Sanitary District approval if water
€iischarge goes tc the sanitary sewver

Alternative ¥: Dredge-Dewater-Dispose. Like Alternative 2,
this alternacive would use a dredging system vith sediment
d:spersal controls to remove all sediment with PCB contami-
nation in ercess of 50 ppm. Becauss minimal volatilization
{3 expected to occur at the dredge site (roughly 0.3 to 0.4
l1b/da/acre from ¢n exposed, agitated, and contaminated water
area (030)}), only low concentrations of PCBs would be re-
leased into the air (less than 2 ug/m?) (007).

Dredged sedinents would be dewatered by use of a lagoon eon
CMC propert:’. Maton & Eanger's laberatory reports (004) and
experience with d:redged sediments indicate that the dredged
sediments would be difficult to dewater. It was assumed
that the selimenty would not obtain a moisture content lower
than they had in-place in the harbor without mechanical
dewatering. Vacuum underdrainage techniques to densify
fine~grained material have been successfully demonstrated by
USCOE (0%3). However, laboratory tests conducted by Mason &
Banger indicate that underdrain systems of sand, gravel, or
cther media would be relatively {neffective for devatering
seciments fr-m Wavkegan Barbor (004).

The USCCE =233 usec a RUC system to channel the sediments for
release and drainige of water in dredged sediments. This
exposes the sediments to air for evapcoration and drying (052).
After the tcp layer is dry, it is removed by a dragline and
the RUC channeling process is repeated. Assuning the lagoon
is 10 £t deep, the process is expected to require up to six
zepetitions. This would result in substantial volatiliza-
tion of PCBs to tlie atmosphers, since evaporation is a neces-
sary pact oF the devatering process.

The highest teported concentration in a $lip No. 3 sediment
sample is apout 500,000 ppm (001), The predicted PCE con-
centraticn in air above seliments with concentrations ol
100,000 ppm PCBs would be less than 200 ug/m?. The volati-
lization rate is predicted to be less than 163,000 micro-
grams par square peter per hour (ug/m?/hr) or 63 pounds per
day (lb/day). Typical PCB concentratiocns range from about
50 to 5,000 ppm PCBs. Predicted average concentrations in
the air would be less than 6.6 vg/m?., The average volatili-
zation rate from these sediments is expected to be less than
5,375 vg/mi/hr or 2 lb/day PCBs. Thuse values are extra-
polated from data for sand, assunming a J.6-mph wind and an
air temperature of 6B8°F. The volatilization rate from
Waukegan Barbor muck should be less than from sand (007).
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Supernatant would be processed through a water treatzent
plant. 6olids from the treatment plant would be returned to
be treated with the other scolids. Treated vater, with PCP
levels below 1 ppb, would be discharged to thc harbor ‘or to
4 sanitary sewver. .

Pnce the necessary drying was achieved in esach layer, the
sediment would be removed by a dragline and placed in trucks
with seals (tailgate linings, etc.) to minimize spillage
during transport. Volatilization would occur during drag-
line and truck locading operations. Sediment would finally
be disposed of in a licensed chemical waste landfill,

S§lip Ro. 3 would be cleaned of all sediments with greater
than S0 ppm PCBs. If a 95 percent removal efficienc vcrc
achieved, it would remove an estimated 290,000 lb oz
contained in approximately 10,500 yd? of led.ments. This
would remove about 93.5 percent of all the PCBs now found in
$lip No. 3 and Upper Barbor sediments.

PCB releases during cleanup would be at a maximum during the
evaporation phase of the dewatering operation and solids
removal process. The volatilization rate of the alternative
would be expected tO average less than 2 lb/day, and would
decrease as PCBs in the top sediments in each layer were
depleted (007). .

Local land use would be temporarily impected Ly the disposal,
treatment, and transport preparation operaticns. Upon proj-
ect completion, existing local land uses could resume. A
temporary impact on Larsen Marine Services would occur dur-
ing the actual dredging operations. .
Permit requirsments are anticipated to include:

° DSCOE Section 10 (dredging) permit

° XPDES permit (State/Feleral) for point-source water
discharge from the wvater treatzent plant

® USCOL Section 404 (disposal in watervays) permit

° IZPA water qullity certification on all USCOE per~
mits

® IXPA permit for construction of vastevater treat-
ment facilities

® IZPA (Division eof lLand and ¥Woise) special waste
hauler's permit

° City of Waukegan construction permits

PD102.001 4-24

l..J

. J



-

) Local land use approval

° . Certification of Autheority to haul PCB commodities
{ICC and I1CC)

° USEPA toxic substances disposal apcroval @ °

° IEPA approval 41f pmaterial s dispised in & cur-
rently non-PCB-approved site

' Waukegan Port Authority dredging permit

° IDOT (Division of Waterwayz) permit for work in
public waterways

® North Shore Sanizary Districzt approval 4f water
discharge goes to the sanitay sewur

Alternative 5: Wo Action. The No Actizn alverna:ive would
leave PCB concentrations in excese of 10,000 ppr in the
localized area near the former OMC outfall and PCB concen-
trations in excess ©f S00 ppm in the rest of Blip No. 3 sedi-
ments. This represents an estimated 305,200 1b of PCBs in
§lip Fo. 3 (00l1). PCBs in these concentrat:ons ére regu-
lated by 40 CFR 761 under TSCA. .

Without cleanup, Blip ¥o. ? will continoe tc contribute to
the estimated 22 1b of PCEs (tased on & steady stute model)
released into Lake Michigan each year frc= Faukegan Barbor
wvater (03S). The Waukegan area will ccntinve to represent
the most significant contritutor to Lake Mizhigan PCB con-
tamination, since it holds the largest kncwr uncontained PCB
mass in the lake basin. The potential for volatilization of
PCBs will continue, contributing to the estirmated 12 to 40 1b
that are released from the barbor into .the local asirshed
each year (007, 030).

Channel éredging has bexn ausjpendel lecause >f PCH contami-
nation, and shipping access to the hazder will eventually be
eliminated. Earbor maintenance érecjing of ICB-contaminated
soils i{s expensive because of dispcsal and hendling require-
ments for sediments with PC3 concertrations of 50 ppm or
greater. Buron Portland Cement anc National Gypsum are now
and will continue to be directly impacted, since they depend
on the harbor to receive raw material shipments.

Ucper Eardor

Alternative 2: Dredge-Dewater-Fix-Digpose. This alterna-
tive would remove by hydraulic dredge all sediments from the
Upper Barbor that have PCB concentraticns in excess of S0 tpm.
Dredging activities would use a sediment dispersal contro
system (silt curtains or sheet piling) to minimize uncon-
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trolled release of PCBs outside the dredging area. Because
minimal volatilization is expected to occur at the dredge
site (roughly 0.3 to 0.4 lb/day/acre from ar exposed, agi-
tated, and contaminanted water area (030)), only low concern~
trations of PCBs would bDe released into the air (less than
2 ug/m?} (GC7). :

Sediments would be dewatered onsite, using (1) the North

Ditch, (2) a lagoon to be constructed on OMC property, or
(3) bins/cyclones/filters. Supernatant would be processed
through a package water treatment plant. Solids from the
treatment plant would be returned to be treated witn the

other sclids. Treated water, with PCB levels below 1 ppb,
would be discharged into the harbor or to a sanitary sewer.

The greatest potertial for volatilization during dewatering
would occur in the North Ditch. Dredged sediment slurry
would require daily removal to allow for continued dredging,
and excavation activities would cause air exposure and con-
sequent volatilization. The lagoon would be excavated only
once, minimizing the handling requirements. The elevated
bins would experience minimal exposure to air, estimated at
about 1 hour total exposure per bin-clearing operation. The
highest reported concentration 4in Upper Barbor sediments is
about 500 ppm PCBs. The maximum predicted PCB concentration
in the air f-om sclids removal operations is predicted to be
less than 6.6 ug/m?. Typical concentrations range from 50
to SCO0 ppm PCBs. Average PCB concentrations in the air are
expected to be less than 1.0 uvg/m?® for secdiments with
100 ppm PCBs (007). These values were extrapolated from
data for sand, assuming J.6-mph wind and an air temperature
©f 68°F. The volatilization rate from Waukegan Earbor muck
should be less than from sand (007).

Devatered sediment would be fixed into a nonflowable form
for transport, minimizing uncontrolled release of PCBs by
spillage, leakage, or other means. Volatilization control
during transport may require the use of covers. The fixed
materials would be disposed of in a licensed chemical waste
landfill, ir compliance with State and Fecderal standards for
PCB waste disposal.

The Upper Narbor would be cleaned of all sediments in excess
of 350 ppm PCBs. If a 95 percent removal efficiency were
achieved, {t would remove an estimated 4,800 1> of PCBs in
approximately 35,700 yd? of sediment. This would remove
about 1.5 percent of all the PCBs found in $lip No. 3 and
Upper Harbor sediments. —

The most significant vncontrolled dispersal of PCBs during
cleanup would result from volatilization, and is estimated
to be under 6.6 ug/m?, which {s wvell below the OSHA standard
of 1,000 ug/m? (007).
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Local land use would be temporarily impacted by the disposal,
treatment, and transport preparation operations. Upon proj-
ect completion, existing local land uses could resume. A
temporary impact on Larsen Marine Services would occur dur-
ing the actual dredging operations. Alternatives 2A and 2C,
using the North Ditch er bins/cyclones/filters, would have a
greater impact on lLarsen Marine Services because dred¢ing
would be interrupted every other day for solids removal.

Permit requirements are anticipated to include: -
e USCOE Section 10 (dredging) permit
o USCOE Section 404 (disposal in watervays) permit

° NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

° IfPA wvater quality certification on all USCCE por-
mits

) IZPA permit for construction of wastewvater treat-
ment facilities

e IEPA (Division of Land and Koise) special waste
havler's permit

o City of Waukegan construction permits
® Local land use approval

o Certification of Authority tc haul PCB commclities
(1CC and I1CC)

[ USEPA toxic substances disposal approval

) IEZPA approval 4if material is disposed iz a cuc-
rently non-PCB-approved site

e -Waukegan Port Authority dredging permit

e  IDOT (Division of Waterways) permit for work in
public waterways

° Korth Shore Sanitary District approval if wvater
discharge goes to the sanitary sewer

Alternative 3: Dredge-Dewater-Dispose. This alternative
would remove by bydrauvlic dredge all sediment from the Upper
Barbor that has PCB concentrations in excess of 50 ppm.
Dredging activities would use a sediment dispersal control
system (silt curtains or sheet piling) to minimize uncon-
trolled release of PCBs in the arsa. Because minimal vola-
tilization i3 expected to occur at the dredge site (roughly
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0.3 to 0.4 lb/day/acre from an exposed, agi{tated, and con-
taninated wvater area (030)), only low concentrations of PCBs
would be released into the air (less than 2 ug/m?) (007).

Sediments would be dewatered in a lagoon to be constructed
‘on OMC property. Dredged sediments would require mechanical
dewatering using the RUC process (as descridbed for S1lip
Ko. 3--Alternative 3) and evaporation to allow sufficient
water removal for final disposal. The lagoon would be exca-
vated by dragline after the top layer wvas sufficiently dry.
The RUC process would be repeated until all the sediments
were removed., Assuning the lagoon is 10 ft deep, the pro-
cess is expected to require up to six repetitions.

All dredged materials would be fully contained in the la-
goon. Supernatant would be processed through a package water
treatment plant., Solids from the water treatment plant would
be returned to be treated with the other solids. Treated
vater, with PCB levels below 1 ppb, would be discharged to
the harbor or to a sanitary sewver.

These activities would cause significant air exposure and
consequent volatilization. The highest reported concentra-
tion in Upper EBarbor sediments is about 500 ppm PCB. The
maximum predicted PCB concentration in air above these sedi-
ments would be less than 6.6 ug/m?, well below 1,000 ug/m?,
the OSEA standard. The volatilization rate is predicted to
be iess than 5,375 ug/m3/hr., Typical concentrations are
about 50 to 500 ppm PCBs. Predicted average PCB concentra-
tions in the air would be less than 1.0 ug/m? for sediments
with 100 ppm PCBs. The average volatilization rate is ex-
pected to be about 725 ug/m?/hr or 1.4 lb/day of PCBs. These
values were extrapolated from data for sand, assuming a wind
speed ©of J.6-mph and an air temperature of 68°F. The vola-
tilization rate from Waukegan Harbor muck should be less
than from sand (007).

Dewatered sediments would be transported from the site by
trucks that would use s watertight liner (plastic sheeting,
etc.) to minimize spillage and leakage. The materials would
also be covered to minimize volatilization in transit. The
materials would be disposad of in a licensed chemical waste
landfill, 4in compliance with State and Federal standards for
PCB waste disposal.

The Upper BEarbor would be cleaned of all sediments in excess
of 50 ppm PCBs, amounting tc an estimated 4,800 1lb of PCBs
in approximately 35,700 yd? of sediments. This would remove
about 1.5 percent of all the PCBs nov found 4in $lip MWo. 3
and Upper Barbor sedirments.

The most significant uncontrolled disperssl of PCBs during
cleanup would result from volatilization, and is estimated
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to be under 6.6 ug/m?, which is well below the OS5HA standard
of 1,000 wg/m? (007).

local land use would be temporarily impacted by the disposal,
treatment, and transport operations. Upon project comple~
tion, existing local land uses could resume.
Permit requirements are anticipated to include: ) .

o USCOE Section 10 (dredging) permit

e DSCOE Section 404 (disposal in waterways) permit

] IZPA water quality certification on all USCOE per-
nits

. NPDES permit (State/Federal) for point-source water
discharge from the water treatment plant

L IZPA permit for construction of wastewater treat-
ment facilities

™ IZPA (Division of Land and Noise) special waste
hauler's pernit

] City of Waukegan construction permits
e . Local land use approval

. Certification of Authority to haul PCB commodities
(ICC and 11CC)

-

) USEPA toxic substances disposal approval

e IZPA approval if material is disposed in a cur-
rently non-PCB~approved site

e Waukegan Port Authority dredging permit

® IDOT (Division of Waterwvays) permit for work 4in
public wvatarvays

e  North Shore Sanitary District approval 4{f water
discharge goes to the sanitary sewver

Alternative S§: No Action. The ¥o Action alternative will
-eave PCB concsntrations between 50 and 500 ppm, representing
an estimated 5,000 1b of PCBs, in the Upper Earbor. PC3s in
these concentrations are regulated by 40 CFR 761 under TSCA.

The Upper Harbor PCBs will continue. to contribute to the
estizated 22 1b of PCBs relessed intc lake Michigan each
year from Waukegan Earbor water (based on a steady state
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model) (035). The Waukegan area will continue to represent
the most significant contributor to lake Michigan PCB con-
tamination, since it holds the largest known uncontained PCB
mass in the lake basin. The potential for volatilization of
PCBs will continue, contributing to the estimated 12 to 40 1b
that are released from the harbor into the local airshed
each year (007, 030, 035). ’
Channel dredging has been suspended because of PCB contani-
nation, and shipping access to the harbor will eventually be
elirinated. Earbor maintenance dredging of PCB-contaminated
so0ils is expensive because of disposal and handling require-
ments. Huron Portland Cement and National Gypsum are now
and will continue to be directly impacted, since they depend
on the harbor to receive raw material shipments.

Slip No. ) and Upper Barbor

Alternative €6: Contain-Dredge-Cap. A cofferdam would ne
constructed and a slurry cutoff wall would be placed arnund
the containment area to contain the PCBs. The slurry wall
would extend down intc the natural glacial till to reduce
future dispersion of PCBs into other sediment or groundwater.
In Alternative 6A, approximately 33,500 yd? of contaminated
-sediment would be dredged from the Upper Harbor and disposed
of within the contained area. If a 95 percent removal eff.-
ciency were achieved, 4,400 lb of PCBs would be moved within
the containment area. This would contain about 310,000 1b
of PCBs, or almost 100 percent of all the PCBs now found in
§lip No. 3 and the Upper EHarbor. In Alternative 6B, approxi-
mately 13,100 yd? of contaminated sediments would be dredged
from the east portion of Slip Ro. 3 and from the Upper Earbor
and disposed of within the contained area. If a $5 percent
removal efficiency were achieved, 3,600 1lb of PCBs would be
moved within the containment area. This would contain about
306,900 1d of PCBs, or about 99 percent of all the PCBs aow
found in Slip Ko. 3 and the Upper Harbor. PCB concentrations
in the air from the decanting water layer are expected to be
less than 1 ug/m3 (007, 030).

Devatering effluent would be treated to 1 ppdb in a package
water treatment plant before discharge. After the area wvas
£illed, it would be capped with impermeable materials to
seal in the contaminated scils, and to reduce surface water
infiltration. Groundwater monitoring wells would be con-
structed to monitor potential PCB migration.

Containment of S1ip No. 3 in this manner would require a
USEPA wvaiver froa the requirements of 40 CFR 761 of TSCA,
_since PCBs would remain in proximity to Lake Michigan and in

"an area with a high groundwater table (058).
Permit requirements are anticipated to include:
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e USCOL Section 404 (disposal {n waterways) permit

® IEPA water quality certification in all U§C0£ per-
mits .

° NPOCES permit (Stete/Federal) for point-so&xce.vater
éilscheczge Ircm the water treatment plant

® JEPA permit for coenstruction ©f wastewater treat-
ment facilities "

° City of Waukegar construction permits

) local land use etproval
®  USZIFA toxic substances ¢isposal approval
° IZFA aporoval 47 paterial is disposed in & cur-

renzly non-PCi-app.ccved site
°® Wackegan Fort Authority dredging permit

° IDOT (Division of Waterways) permit for work 4n
public watesways

[ North Sho-e Sanit:ry District approval 1if water
-discharge qgoer to <he ssnitary sewver

Borth Ditch A:cav

Alternative 1l: Excavate-Dispose. Offgite d&rainage wazer
would be routed by eitner pipeline or a lined open ditch to
bypass the North Ditch and outfall dQirectly into lake Michi~
gan. By Lypassing the Nortl Ditch, this water would avoid
PCB contamination. The existing socil in the North Ditch
would te dewatered viz a well and pumping system to allow
excavat.cn. The water wcul? be tieated at an onsite package
water treztrent plant. §$olids from the treatment plant would
be disposed ¢f with the othr: proect sclids., Treated water,
vith PCB leveals below I ppk, would be discharged into the
barbor or to a sanitary seve:.

$cils with PCB concentrations greater than 50 ppm would be
excavated by backhoe and transported to a licensed chemical
waste landfill for disposal in compliance with State and

Fecderal standards fcr PCB waste disposal. Volatilizaticn

control during transport may require use of covers. The

excavated areas would be backfilled with clean materials

from an ©0f%fsite borrow pit, causing topographic and other
minor local impacts to the borrov area.

The highest t‘portcd concentration in the WNorth Ditch soils
i3 adbout 100,000 ppm (001}. The predicted PCB concentration
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in air AQuring excavation would be about 200 ug/m?. The
volatilization rate is predicted to be about 163,000 ug/m3/hr.
Typical concentrations range from 500 to 5,000 ppm PCBs.

Predicted
-less than

average PCB concentrations in the air would be
6.6 ug/m?, The average volatilization rate is

expected to be less than 5,375 ug/m3/hr for soils with con-
centrations ©of 1,000 ppm PCBs. These values were extrapo-
lated from data for sand, assuming 3.€6-mph wind and an air
temperature of 68°F (007). The vclatilization rates from

the sandy

soils of the North Ditch area are expected to be

closely approximated by these predictions.

1f a 98 percent removal efficiency were achieved, it would
remove an estimated 485,600 lb of PCBs in approximately

70,800 yd? of soil. This would remove about 63 percent of
all the PCBs now found in the North Ditch/Parking Lot area.

The bypass system would avoid further contamination of off-
site drainage waters that currently run through the Kcrth
Ditch, It is estimated that this would eliminate between 7

and 20 1lb

of PCBs discharged into Lake Michigan each year

(032, 035).

- The hydroleogic system 13 not well encugh understood at pres-

ent to determine the extent of past or future PCB contamina~
-tion by groundwater movement. The removal of all scils with
PCB concentraticns greater than 50 ppm would minimize the

potential

for future groundwater contamination.
' S\

Permit requirements are anticipated to includs:

?D102.001

Well water removal permit (State)
USCOE Section 404 (disposal in waterwvays) permit

IEPA water Quality certification on ill USCOE per-
mnits

KPDES permit (Stata/Fede-al) for point-source water
discharge from the water treatment plant

IZPA permit for conntfnction of wastevater treat-~
ment facilities

IZPA (Division of lLand and Noise) special waste
bauler's permit

City of Waukegan construction permits
local land use approval

Certification of Authority to haul PCB commodities
{1CC and I1CC)
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° USEPA toxic substances disposal approval

® JZPA approval 4f material {s ¢isposed in a cur-
rently non-PCE-approved site -

° Korth S$hore Sanitary District approval 1f water
discharge goes to the sanitary sewver )

Alternative 3: Excavate-Fix-Dispose. Offsite drainage water
would be routed by either pipeline or lined open ditch to
bypass the North Ditch and outfall directly into lake Michi-
gan. By bypassing the Worth Ditch, this water would avoid
PCB contamination. The existing s0il in the Worth Ditch
would be dewatered via a well and pumping syster to a)low
excavation. The water would be treazeld z¢ 2n crncite Pockage
water treatment plant. §$olids from the <reztment plani would
be disposed of with the other project sclids. Trectel water:
with PCB levels below 1 ppb, would be ligcharged to the har-
bor or to a sanitary sewver.

Soils with PCB concentrations greater than 50 ppm would be
excavated by backhce. If a 95 percent removal efficiency
were achieved, it would amount to an estizated 485,600 1b of
PCBs in approximately 70,800 yd? of scil. This wculd remove:
about 63 percent of all the PCBs pow found in the korth
Ditch/Parking lot area.

Excavated soil would be fixed in nornflcowable form. Tha fixed
materials would then be disposed of 1n a licensed chuinrical
waste landfill, 4n compliance with State and Federal“y:zan~-
dards for PCE waste disposal. Control of wolatilization
during transport may require the use ©f covers. Excavated
areas would be backfilled with clean xaterials fzom an off-
site borrow pit, causing topographic and other minor local
impacts to the borrow area.

The bypass system would aveld fur<nec: contaminesion of off-
site drainage water that currently :uns through the North
Pitch. It is estirated that this woulé eiiminate betveen 7
and 20 1b of PCBs discharged into lake Michigan éach ear
(032, 035).

The hydrologic system i3 not well enough understood at pres-
ent to determine the extent of past or future PCB contanina-
tion by groundwater movement. The removal of all soils with
PCB concentrations greater than S0 ppm would minimize the
potential for future groundwater contamination.

The highest reported concentration in the MNorth Ditch soils
is about 100,000 ppm (001). The predicted PCB concentration
dn air during excavation would be about 200 ug/m3. The vola-
tilization zrate 4s predicted to be about 163,000 ug/m?/hr.
Typical concentrations range from 300 to 5,000 ppm PCBs.
Predicted average PCB concentrations in the air would be
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less than 6.6 ug/m?. The average volatilization rate is
expected to be less than 5,375 ug/m?/hr for scils with con-
centrations of 1,000 ppm PCBs. These values were extrapo-
lated from data for sand, assuming a 3.6-mph wind and an air
temperature of 68°F (007). The volatilization rates. from
the sandy soils of the North Ditch area are expected to be
closely approximated by these predictions.

Permit reguirements are anticipated to include:
° Well water removal permit (State)
° USCOE Section 404 (disposal in waterwvays) permit

[ .JEPA water quality certification on all USCCE per-
mits

° NPDES permit (State/Federal) for point-source water
discharge from the water tresatment plant

L IEPA permit for construction of wastewater treat-
ment facilities

] IZPA (Division of Land and Ncise) special wvaste
hauler's permit .

[ City of Waukegan construction permits
. Local land use approval

) Certification of Authority to haul PCB commodities
(ICC and 11CC)

® USEPA toxic substances disposal approval

° JEZPA approval if material {s disposed in a cur-
rently non-PCB-approved site

) North Shore Sanitary District approval 4if water
discharge goes to the saritary sever

Alternative 4: Excavate-Contain-Cap. Alternative 4 would
use a nonstructural slurry wall around the perimeter of the
Crescent Ditch and Oval Lagoon area. The slurry wall would
extend down into the existing glacial till beneath the local
sand (about 35 ft deep). This would reduce future disper-
sion of PCBs into other soil or groundwater. The existing
scil in the North Ditch would be devatsred via & well and
punping system to allow excavation. The water would be
treated at an onsite package water treatment plant. $Solids
from the treatment plant would be disposed of with the otler
project solids. Treated water, with PC3 levels below 1 ppb,
would be discharged into the harbor or to a sanitary sewver.
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In Alternative 4A, approxirately 25,000 yd? of soils with
PCB concentrations greater than S0 ppm would be excavated
from the east-west portion of the North Ditch. If a 98 per-
cent removal efficiency were achisved, 4,200 1b of PCBs would
be excavated. This would contain 495,400 1> of PCBs, or
almost 100 percent ©f all the PCBs now found in the North
Ditch/Packing Lot area. In Alternative 4B, approXimately
5,600 yd? of soils with PCB concentrations greater than 50 ppm
would be excavated from the east-west portion of the North
Ditch. 1If a 98 percent removal efficiency were achieved,
800 1b of PCBs would be excavated. This would contain
452,000 lbs of PCBs, or 99 percent ¢f all the PCBs now found
in the North Ditch/ Parking Lot arsa. The Crescent Ditch
would be excavated to a depth 0f 3 £t. Excavated scils would
be placed in the Oval lagoon area. The area would be capped
wvith impermeable materials to seal in the contaminated soils
and reduce surface water infiltration. The Crescent Ditch
arez would be paved and the Oval Lagoon area would be seeced.

The highest reported concentration in the east-west portion
of the North Ditch is greater than 5,000 ppm PCB. The max:i-
mux predicted PCB concentration in air during excavation
would be less than 43 ug/m3?. The volatilization rate is
predicted to be less than 25,000 ug/m?/hr. Typical concen-
trations range from S00 to 5,000 ppmn PCBs. Predicted aver-
age PCB concentrations in the air would be about 6.6 ug/m?
for soils with concentrations ©f 1,000 ppm PCBs. The
average volatilization rate is expected to be about §,375
ug/m2/hr. These values were extrapolated from data for
sand, assuming a wind speed of 3.6-mph and an air
tenperature of 68°F (007). The volatilization rates from
the sandy soils of the Rorth Ditch are expected to be
closely approximated by these predictions.

Containment would protect adjacent scils and would reduce
groundwater contamination and volatilization. Capping would
zaise the elevation of the Oval lagoon area. Groundwater
monitoring wells would be constructed to monitor the eZfec-
tiveness ©f the slurry wall.

Containment of the North Ditch area in this manner would
require a USEPA waiver from the requirements of 40 CFR 761
under TSCA, since PCBs would remain in proximity to lake
Michigan and 4n an area with a high groundwater table (058).

The bypass system would avoid further contanination of offsite
drainage vaters that currontli run through the North Ditch.
It 45 estimated that this would eliminate betwveen 7 and 20 b
©f PCBs discharged into lake Michigan-each year (032, 0315).
Permit requirements are anticipated to include:

° Well water :iméval pernit (State)
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® USCOE Section 404 (disposal in waterways) permits

] City of Waukegan construction permits
° IXPA water quality certification on all USCOE per-
mits :
. ® NPDES permit (State/Federal) for point-source water

discharge from the water treatment plant
° local land use approval

° IEPA pefmit for construction of wastewater treat-
ment facilities

® IZPA (Division of land and Koise) special waste
hauler's permit

e USEPA toxic substances disposal approval

e Certification of Authority to haul PCB commodities
(ICC and I1CC)

[ IZPA approval if material 4s dispcsed in a cur-
rently non-PCB-approved site

[ North Shore Sanitary District approval if water
discharge goes to the sanitary sever :

Alternative 5: Wo Action. The Ro Action alternative will
leave FCB concentrations in excess ©of 10,000 ppm in areas of
the Crescent Ditch and Oval lLagoon and PCB concentrations
between 50 and 10,000 ppm in the soil and sediments of the
North Ditch area (001). This represents an estimated
495,500 1b of PCBs in the soil at the North Ditch. PC3s in
these concentrations are regulated by 40 CFR 761 under TCSA.

Offsite drainage entering the North Ditch will continue to
become contaminated, discharging PCBs into Lake Michican.
Groundwater resources will alsc continue to be contaminated,
with the extent of groundwater contamination unknown. It is
estimated that 7 ¢o 20 1b> of PCBs are discharged annually
into Lake Michigan from the Korth Ditch (032, 035).

Existing air contamination from North Ditch waters is estl-
mated at 15 1b/yr (004). Air contamination from local scils
is not known, although the potential for exposure from acci-
dental disturbance remains high. -

Parking Lot Area

Alternative 1: Excavate-Dispose. Alternative 1 would devater

ex1sting contaminated scils by a well and pumping system.
Water drawn from the site would be treated at the package
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water treatment plant, Bolids from the treatment plant would
be disposed of with the other project soclids. Treated water,
wvith PCB leve’s Dbelow 1 ppb, would be discharged into the
harbor ©r to ¢ sanitary saver. .

Dewvatered snil would be excavated by backhoe or front end
loacder and trinsported to a licensed chenical waste landfill
fcr disposal an compliance with State and Frederal standards
for PCB waste dispcsal. Volatilization control during trans-
pFort may require use of covers.

The highest reported concentration in Parking Lot area scils
is less than 10,000 ppm (001l). The predicted PCB concentra-
tion In air during excavation would be less than 43 uao/m?,
well below 1,000 uc/m?, the OSEA standard. The volatiliza-
ticn rate is precdicted to be less than 35,000 ug/m?/hr.
Typ:.c2l concentrations range frox 50 to $,000 ppm PC3s.
PreZictel aversage 2CB concentrations in the air would be
abcut 6.6 ug/e? fc- solls with concentrations of 1,000 ppm
PCRs. The average volatilization rate i3 expected to Ee
abovt 5,375 ug/m3/hr. These values were extrapolated from
éats for sand assuring a 3.6-mph wind and an air temperature
of 68°F {(007). The vcolatilization rates from the sandy scils
of the Parking Lot area are expected toc be closely approxi-
mated by these precictions.

Ixcevated az23s world be backfilled w.th clean borrow mate-~
cials brought in from offsite. The borrow site would prob-
ably e&xpericuce topographic and other minor local impacts.
$0il with PCD levels greater than 50 ppm would be removed.
I a 98 percont rencval sfficiency were achieved, it would
remove an estimated 272,100 1> of PCBs in approximately
105,000 yd? of soils. This would remove about 35 percent of
all the PCBz now fcund in the Rorth Ditch/Parking Lot area.
Pernit requisament: are anticipated to include:

® Well water removal perzit (State)

[ ‘USCUE Section 404 (disposal in waterwvays) permit

) IZPA water Quality certification on all USCOE per-
mite

® NPDES permit (State/Federal) for point-souxcé
water discharge from the water treatment plant

® IEPA permit for comstruction of wastewater treat~
ment facilities -

o IZPA (Division of Land and Noiss) special waste
hauler's permit
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L City of Waukegan construction permits
° lLocal land use approval

° Certification of Authority to haul PCB commodities
(ICC and 11CC) S

° USEPA toxic substances disposal approval

° IEPA approval if material is disposed in a cur-
rently non-PCB-approved site

® Rorth Shore Sanitary District approval if water
dischazge goes to the sanitary sewer

Alterreative 3: Y¥xcavate-Fix-Dispose. Alternative 3 would
dewater existing contaminated soil by a well and pumping
system., Water drawn from the site would be treated at the
package water treatment plant. 8$olids from the treatment
plant would be disposed of with the other project solids.
Treated water, with PCB levels below 1 ppb, would be dis-
charged into the harbor or to a sanitary sewer.

Dewatered socils would be excavated by backhoe or front end

.loader. Excavated areas would be backfilled with clean bor-

row materials brought in from offsite. The borrow site would

probably experience topographic and other pinor local impacts.

The highest reported concentration in Parking Lot area soils
is less than 10,000 ppm (00l). The predicted PCE concentra-
tion 4n air during excavation would be less than 43 ug/m3,
well below 1,000 ug/m?, the OSHA standard. The volatiliza-
tion rate is predicted to be less than 35,000 uvg/m?/hr.
Typical concentrations range from S50 to 5,000 ppm PCBa.
Predicted average PCB concentrations in the air would be’
about 6.6 ug/m? for solls with concentrations of 2,000 ppm
PCBs. The average volatilization rate is expected to bes
about 5,375 ug/m3/hr. <These values wvere extrapolatsd from
data for sand, assuming a J.6-mph wind and an air tempera-
ture of 68°F (007). The volatilization rates from the sandy
soils of the Parking Lot area ‘are expected to be closely
approximated by these predictions.

Excavated 30il would be fixed into a monflowadble form for
transport to a licensed chemical waste lanéfill. This would
minimize uncontrolled release of PCBs by spillage, leakage,
or other means. Control of volatilization during transport
may require the use of covers. Fixed materials would be
disposed of in a licensed chemical waste landfill, in com-
pliance with State and Federal standards for PCB wasts &is-
posal. Pixation may not be necessary if the contaminated
s0il (mos:tly sand) can be excavated in a nonflowable state.

PD102.001 4-38



Sc0il with PCB levels greater than 50 ppm would be removed.
If a 98 percent removal efficiency were achieved, it would
amount t> an estimated 272,100 lb of PCBs in approximately
105,000 yd? of scils. This would remove about 35 rcent of
all the PCBs now found in the North Ditz)/Parking t area.

. Permit requirements are anticipated to include:

o Well water removal permit (State)
° USCOE Section 404 (disporal 4in vatervaysi permit

o IZPA water quality cextification on all USCOE per-
Rnits

° NPDES permit (State/Felersi) f{ur point-source water
discharge frorm the witer trea-2ent plant

e JEPA permit for constructica of wastewater treat-
ment facilities

° IXPA (Division of Land and Kuise) apecial waste
hauler's permit

® City of Waukejyan ccnstructicn permits
° local land use approval

° Certificatior ef Autlerity to daul ¥ICB commodities
(ICC and I1CC)

° DSZPA toxic substances disposul approval

° IEPA approva: if material {s 3isposed in a cur-
rently non-PCR-approved site '

® ¥orth Bhc-e Sazitary Distric< approval 4f water
discharge gces to the .sanitary sever

Alternative 4: Corntain-Caz. Alternative 4 would use a slurry
wall around the perimeter of the scil with greater than 50 ppm
PCBs, containing an estimated 277,700 1b of PCBs. The slurry
wall would extend down into the existing glacial till beneath
the local sand (about 35 £t deep). This would reduce future
dispersion of PCBs into other scil or groundwater. The site
would be capped with impermeable materials to seal in the
contaminated soils and to reduce surface water infiltration.
The area would be resurfaced for future parking.

. .
Containmeant would protect adjacent scils and would reduce
groundwater contamination and volatilization. Capping would
raise the elevation of the Parking lot area. Groundwater
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monitoring wells would be constructed to monitor the effec-
tiveness of the slurry wall.

Containment of the Parking lot &n this nanner'ionld require

" a DUSEPA waiver from the regquirements of 40 CFR 761 under

TSCA, since PCBs would remain in proximity to lLake Michigan
and in an area with a high groundwater table (058).

Permit requirements are anticipated to include:
° City of Waukegan construction permit
. Lccal land use approval
o USEPA toxic substances disposal npproval

® JEPA apo>roval 4f material {s disposed "in a cur-
rently non~PCB-approved site

Alternative 5: No Action. The No Action alternative will
leave PCB concentrations from S50 to over 5,000 ppmr in the
Parking Lot area. This represents an estimated 277,700 1lb
of PCBs. PCBs in there concentrations are regulated by
40 CFR 761 under TSCA.

" The grourdwater is within 3 feet of the surface of the Parking

lot, resulting in contamination of this water. It is estimated
that the slowly moving water will begin releasing some 8 lb :
per day of PCBs into Lake Michigan in approximately 60 years
(048). This will result in further contamination of local
water and soil, which will contirue for decades thereafter.

Although volatilization of contaminated soll in the Parking
Lot does not appear to be occurring now because it is paved,
the potential exists {f the s0il is disturbed. Grading,
trenching, drilling, digging, or other activities necessary
for utility installation, drainage, or other construction
projects could cause vclatilization of PCBs.

RECOMMENDED ALTERNATIVES FOR DETAILED EVALUATION

Based on the initial screening of alternatives, the recom-
mended Remedial Action Alternatives for detailed evaluation
are presented in the flow diagrams of Figures 4-1 througn
4-5. In accordance with CERCLA, the No Action alternative
has been elizninated from further consideration for all areas
because: (1) there has been a release ¢f a hazardous sub-
stance fsom a facility (PL 96-510 Section 104(a) (1))s (2) lack
of remedial action at $lip No. 3 and the Upper Barbor would
impact the local industrial, commercial, and recreational
vusers of the harbeor: (3) PCB accumulation in fish would im-
pact the local fishing industries; (4) a potential exists
for spread of PCB contamination either by natural or manmade
events from uncontrolled PCBs requlated by 40 CrR ?761.
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The results ©f the initial screening process are sum=2-ized
as follows:

$lip No. 3

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were eval-
vated for cost~effectiveness and environmeptali S{mpacts:

Alternative 2A: Dredge-Dewater in Korth Ditch~Fix~
Dispose

Alternative 2B: Dredge-Devater in Lagoon-Fix-Dispose

Alternative 2C: Dredge-Dewater in Bins/Cyclones’
Filters-Fix-Dispose

Alternative 2D: Dredge-Devater in Barges-F:.x-Z.spore
Alternative 3: Dredge-Dewvater in Lagoon-Dispose

Based on the initial screening, the cost-effective alterna-
tives appear to be 2B, 2D, and 3. Dewvatering the dredged
sediments in a lagoon without fixation resulted in the Jleas:
cost. From an environmental standpoint, dewatering in barses
and fixing the material for prompt disposal resulted in the
least short~term environmental impact. These tlhree alterns-
tives vere retained for detailed evaluation.

Uprer Earbor 3

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were evalu-
ated for cost-effectiveness and environmental impacts:

Alternative 2A: Dredge-Dewater in ¥North Ditch-Fix-
Dispose

Alternative 2B: Dredge-Dewater in lagoon-Fix-Dispose

Alternative 2C: Dredge-Dewater in Bins/Cyclores/Fil-
ters-rix-Dispose

Alternative 3: Dredge-Dewater in Lagoon-Dispose

Based on the {nitial screening, the cost-effective alterna-
tives appear to be 2B and ). Dewatering dredged secinments
in a lagoon without fixation resulted in the least cost.
From an environmental standpoint, dewatering in a lagoon and
2ixing the material for prompt disposal resulted in the least
short-tera environmental impact. These two alternatives
wvere retained for decailed evaluatioen.
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5lip No. 3 and Upper Barbor

After re{ining the initial screening alternatives for engineer-
ing feasibility, the following alternatives were evaluated
for cost-effectiveness and environmental i{mpacts: .
Alternative 6A: Contain-Dredge-Cap
Alternative 6B: Contain-Dredge part of Upper ﬁarbor-Cap
Based on the initial screening, the cost-effective alternatives
for Slip No. 3 and Upper Earbor appear to be Alternatives 6A
and 6B.

North Ditch Area

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were evalu-
ated for cost-effectiveness and environmental impacts:’

Alternative 1: Excavate-Dispose
Alternative 3: EZxcavate-Fix-Dispose
Alternative 4A: Excavate-Contain-Cap

Alternative 4B: Excavate-Contain part of the North
Ditch=-Cap

Based on the initial screening, the cost-effective alterna-
tives for the North Ditch area appear to be Alternatives 4A
and 4B. Alternatives 1 and 3 were alsc included in the al-
ternatives retained for detailed evaluation because coffsite
disposal of PCB-contaminated soils resulted in lower long-
term environmental impacts, although the short-term environ-
mental impacts would be higher than for Alternatives 4A and
4B.

Parking Lot Area

After refining the initial screening alternatives for engi-
neering feasibility, the following alternatives were evalu-
ated for cost-effectiveness and environmental impacts:

Alternative 1: Excavate-Dispose
Alternative 3: Excavate-Fix-Dispose

—

Alternative 4: Contain-Cap
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Based on {nitial screening, the cost-effective alternative
for the Parking Lot area ajpears to be Alternative 4. Alter-
natives 1 and 3 were also included in the alternatives re-
tsined for detailed evaluation because offsite disposal of
PCB-contaminated scils resulted in lover long-terz environ-
.pental impacts, although the short-term environmental fmpac:s
would be higher than for Alternative 4.
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SN Section S -
BB DETAILED EVALUATION-=ENGINEERING AND COST ASPECTS

The purpose ©f the evaluation presented in this secticn was
to develop detailed information to evaluate the alternatives
retained from {nitial screening. Detailed evaluztion was
accomplished by more fully developing the engineering aspects

of each alternative, i{dentifving i»n more detail the potential

environmental {mpacts of each alternative, and developing
Order-of~-Magnitude cost estimates (as defined 4in Section 1)
for each alternative. This section discusses the detailed
engineering evaluation and costs of the alternatives retained
in Section 4. The environmental aspects of these alterna-
tives are discussed in fection 6.

SLIP NO. 3

Alternative 2B: Dredge-Dewater 4n Lagoon-Yix=-Dispose

A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed across the
mouth of 8lip No. 3 (Figure S5-1). Sediments with greater
than 50 ppm PCBs would be removed with a bydraulic dredge
and the sediment slurry pumped through a pipeline to the
initial solids dewatering lagoon. Because the hydraulic
dredge cannot penetrate the area of deep contaminated sand
and silt near the OMC ocutfall, a mechanical dredge would be
used to remove this material. o

This desp dredging would be performed inside a Single sheet
pile cofferdam. The solids would be loaded onto trucks and
transported to the initial solids dewvatering lagoon. The
vater level inside the cofferdam would be kept lower than
outside to cause water flow toward the contained area. The
removed water would be routed to & water treatment plant for
suspended solids and PCB removal (to 1 ppd PCBs), then cis-
charged to the harbor or to a sanitary sewer.

$0lids would be devatered in a clay-lined dewatering lagoon
constructed on OMC property. Volatilization would be con-
trolled by covering the filled lagoon surface with organic
sludge. The supernatant would be continuously decanted and
routed to a 1,%500-gpm water treatment plant to remove sus-
pended solids and dissolved PCBs down to 1 ppdb befcre being
discharged. After dredging activities are coxpleted, rain-
water and leachate water would be treated by the 1,500-gpnm
wvater treatment plant for the duration of the devatering
process.

$0lids would be removed from the lagoon by dragline about

2 months after dredging activities are completed, loaded
into trucks, and transported to the batch plant.
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" Lagoon. A 24,000-yd’ lnqoon would be required to devater

The solids would be fixed at the batch plant by adding port-

land cement, Llocksorb, or another fixing agent to hydrate

the excess water. The aix would then be transported to cur-

ing cells. The fixed solids would cure until they were non-

flowable. This is expected to take about 1 day. The fixed

solids would be removed from the curing cells by front end —
loaders for transportation by truck to an approved dilpOIll

.8ite.

sediments from Slip No. 3. The assumed shape and location
of the proposed lagoon are shown on Figure $-1. The capac-
ity of the lagoon is based on 2 £t of freeboard and 8 £t of
storage. The lagoon would have a clay lincr system consist~
ing of the following:

° A €-inch-thick, compacted socil-cement layer would ‘
be constructed to prevent removal of the clay liner "
during lolids removal.

° Al- ft-thick, comgactod clay liner with a permeabil- :
ity less than 10 * centimeters per second (cm/sec)
would be constructed to prevent percolation of -
PCB-contaminated water. It would take about 4
years for the PCB-contaminated water to penetrate ~
the 1~-ft-tiick clay liner.

e A 1=-ft-tkick sand or gravel layc:'vith pipe under-
drains would be constructed to collect any PCB-
contaminated water that may penestrate the clay
liner.

° A l-ft-thick, compnctod clay liner with a permea-
bility less than 10 ! cm/sec would be constructed
for additional protection against percolation of
PCB-contaninated water.

Curing Cells. Three 1,400-yd? curing cells would be regquired
to cure the fixed so0lids from the batch plant. The assumed
shape and location of the proposed curing cclll are shown on
Figure 5-1. The capacity of the curing cells is based on

1 £t of freeboard and 4 £t of storage. The earth-lined cells
would have the same clay liner system as described for the
lagoons in $lip No. 3--Alternative 2B. 1In additicn, the
curing cells would have 2-ft-thick, 5-ft-high concrete walls
to divide the sarth-lined area into three compartments.

Temporary Storace Requirements. Dredged solids would require

tenporary storage in a lagoorn for dewatering. For 8lip i -
No. J——=Alternative 2B, dewvatering is expectesd to take

2 months after dredging activities are completed. When the
solids are removed from temporary storage, they would be
fixed and would require an additional day of temporary

PD452.001 8$=-2



—"

storage for curing. After curing, they would be disposed of
in a licensed chemical waste landfill.

Mater Treatment. Slurry water from dredging activities woulad
need to be treated belore being discharged.

laboratory tests conducted by Mason & Eanger (004) demon-
strated that the slurcy water from dredging activities could
be treated by available conventional and advanced water treat-
ment processes to mecc the discharge requirement of 1 ppb
PCBs.

Water treatment would consist of:

e Coagulatior/sedimintation to cocagulate and settle
fine secime-ts that were not removed in the initial
solics dewitering lagoon (using alum and/or cati-
onic pelyne:)

® Sard filwration to remove suspended solids
) Carber filtration to remove soluble PCBs
™ A clearvell to moaitor PCD levels before the water

is discharged

The water ¢zeatment s’stem would be a "package plant,®* of
factory-constzucted mrdules, that could pe easily installed

- and remcved. The peacliage plant would have the capacity to

treat 1,500 gpm. Tie lagoon would act as an equalization
basin to hold up to 1,000 ¢pm for a 2-hour detention time.
The water treatment Dlant would operate continuously. 1£
the wvater level in the laguon drops to the sediment/water
intorface, the treated water would be recycled. This water
treatment plant would be used during the dredging of $lip
Nc. 3 and the localirzed arsa. In addition, rainwater and
lsaciate water would reed tresatment on an intermittent basis
for about 3 donths during dswatering.

PCB concentrations in the vater in Blip No. 3, confined by
sediment dispersal control consisting of either a double
silt curtain or sheet piling, are nct expected to excesed

1 ppb (035). Therefore, the in-place vwaters may not require
treatment. I1f higher-than-allowable concentrations ©f PCBs
in solution are found after dredging, howesver, treatment of
the wvater confined by the sediment dispersal control device
may consist of adding sne or both of the following tresatment
materials directly to $lip No. 3

] Cationic polymer or alum tO/COIqulltl and settle
f£ine suspended sediments

® Activated cn:boﬁ to rexove soluble PCBs

PD452.001 $=3



-~

A d}edqe would then remove the settled activated carbon and
sclids confined by the sediment dispersal control device. -~

Major trestment equipment and vtilities that would be re-
quired for the 1,500-gpm water treatment system for :Slip
No. 3--Alternative 2B include:

o Intake pumps, valves, and process piping
° Polymer (or alum) feed systems
® Concrete sedimentation basin

° Pressure filter pumps

° Pressure sand filters

e Carbcn adsorption filters

® Turbidity meters

° Modular steel tank clearwell

) Clearwsll pumps

o Liquid level controls, pump controls, and control

panel
] Leachate suzmp pumps )
°® Zlectrical service to all equipment

° Zlectrical lighting systanm
° Onsits water quality laboratory

Coeration., Mairtenance, and Monitoring Recuirements of the
Completed Remecv. In Slip No. 3--Alternative 2B, the pro-

posed action would remove the PCBs from the project site and
dispose of them in a licensed chemical waste landfill. There-
fore, there would be no onsite long-term operation, main-
tenance, or monitoring requirements after ccmpleting the
proposed remedy.

Offsite Disposal Needs, Permit Recuirements, and Transporta-

tion Plans. In Slip No. 3--Alternative 2B, about 14,200 ya’

of fixed PCB-contaminated solids, about.5,800 yd? of contami-

nated liner material, and 2,300 yd? of contaminated volatili-
gsation control material would regquire dispeosal. In addition,
about 39,000 yd? of uncontaminated lagoon embankment material
would require disposal. At this writing, CECOS {n Williams-
burg, Ohio, is the closest chemical waste landfill licensed
to receive PC3s. Under CECOS management, available space
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was confirmecd for disposal of these wastes. Transportation
would be provided by CECOS.

BFI, located 13 miles from the OMC site, is a licensed hazar-
dous waste disposal facility that could be licersed to rece:ve
PCBs. Such liccnsinq could be accomplished by means >f a
one-time TSCA permit for this project. BFI has confirmed
that space is available for disposal of these wastes. BFI
would also provide transportation to its landfill. Construc-
tion documents prepared during final design should allow
competitive bidding Dbetween the operators o©f suitalle
facilities.

Masor Ecuipment. Major construction equipment and veil ltle‘
reguired for Slip No. J-=Alternative 2B d{nclude: :

e Pile driver

° Bydraulic and clamshell drecge

o Bulldozer

° Cozmpactor

e Scarifier/mixer
) Dump trucks

° Front end loader
° Backhoe

° Dragline
° Batch plant

) Water treatment plant (see Water Treazment etrlier
in this section)

e -Zlectrical iirvice for batch plarnt

e  Electrical lighting

° Water service for contractoer's temporary facilities
$pecial Encineerinc Considerations. TFor Blip Ko. 3~-<Alter-

native 2B the following special engineering considerations
are presented.

—

EIngineering conliderltzonl concerning the dredging of $lip
Mo. 3 include:

PD452.001 . L



° Type of dredge head and rate and pattern of dredg-
ing to minimize roiling of sediments

] Type of sediment dispersal control to iinimige possi-
bility of contaminating the emergency drinkirg water
supply intake located at the mouth of the barbor

o Stability of sheet piles surrounding S$lip ¥o. 3

° Type ©f cofferdan for dredging of deep contami-
nated sand and silt near former OMC outfall, and
xeans to prevent failure of existing sheet piling
during cofferdam installation and removal

Engineering considerations concerning the initial solids
dewatering lagocn include: ’

® Construction techniques necessary to obtain satis-
factory permeabilities in the clay liner

® Durability of the soll-cement
) Determining how wuch of the lagoon liner material
must be disposed of in a licensed PCB disposal
. facility

Engineering considerations concerning the sediment dewater-
ing process i{nclude:

e Determining the molisture content of sediments to
be removed after dewvatering

o Contrelling volatilization
Engineering considerations concerning fixation include:
° Moisture content of solids to be fixed

° Amount of fixing agent required

® Volume of fixing agent
e Volume of solids to be removed
™ Possidble interfersnces of contaminants with the

fix{ng agent
) Time required for curing

o Cost-effectiveness 0f fixing with portland cement,
Locksord, and/or other fixing agent

Engineering considerations concerning the water treatment
process include:
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) Determining the ccost-effectiveness of replacing
activated carbon with Klenscrb for socluble PCB
removal {f ¢Ne activated carbon lhould become
blinded by the oily npature of PCBs

™ Water quality requirements for d;:chargznq to zhe
harbor or to a sanitary sewver

Engineering considerations concerning disposal o“the PCB-
contaminated sediments include:

° Ensuring that the sediments have & nonfliowable
consistency

° Ensuring that moisture or solids dc not escage
during transport and dliszosal of the Zircd seci-
ments

° Contreolling volatilizatica

Reliabilitv., Blip No. 3--Alternative 2B wnould rerove PCB-

contaminated sediment with concentrations greater thar

SO0 ppm from Slip No. 3. The alternative includes dredgiag,
dewatering, water treatment, sediment solidification, and

disposal in a licensed chemical waste landfill. Tnis alter-
native would be effective in abating further PCB ccntamina-
tion of the Waukegan area and lake Michigan. §lip No. 3--

Alternative 2B is considered relialble.

Costs. The Order-cf-Magnitude cort estimate for Tl:ip No. 3--

Alternative 2B 43 presented in Table 5-1. A presaut-worth

analysis wvas used,

The cost estimates shown were prepared for guidance in pro-
ject evaluation and implementaticn from the informcotion svail-
able at the time of the estimate¢. The costs were based on
second quarter 1983 dollars. Tue final costs cf the project
will depend on actual labor ari raterial tosts, ccopetitive
market conditions, final project sccpe, implemertat.on sche-
dule, and other variable factors. As a result, the final
project costs may vary from the estimates presenzed herein.

A description of the major elements included in the Table 5-1
line items for Slip No. 3--Alternative 2B follows:

[ Mobilization includes the contractor costs to start
up the job, transfer work crews and equipment to
the site, and provide temporary facilities, as
well as insurance and bonds. Mobilization costs
vere estimated at 10 percent of the total costs
for all the line items except health and safety
requirements and engineering, legal, and adminis-
tratioxn.
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Table 5-1

DETAILED COST ESTDMATL

SLI? MO. )

ALTERNATIVE 23

DRIDGE-DEWATER IN LAGOON-FIX-DISPOSE

OMC HAZARDOUS WASTE S$ITE

WAUKEGAN, TLLINOILS

13-5428.0
Present
Capital Worth of Preseat
Description Coats OiM Costs Worth

H;bilization $§ 600,000 0 78 600,000
Neslth and safety requirements 330,000 0 330,000
Censral site preparation 290,000 0 290,000
Sediment dispersal control 60,000 0 60,000
Dredging 60,000 | 0 60,000
'L:calizod cofferdac and devatar-~

ing 390,000 § 60,000 450,000
Dredging of deep sand and silt 20,000 0 20,000
Initial sclids devatering— :

lagoon 1,570,000 10,000 1,580,000
Water treatment plant and water

disposal 1,260,000 60,000 1,320,000
$0lids removal 60,000 0 60,000
Fixatien 1,580,000 0 1,580,000
Transportation and disposal "710,000 0 710,000
Ingineering, legsl, znd adainis-

tratien ' 1,180,000 20,000 1,200,000
Sudtocal 8,110,000 130,000 8,260,000
Contingency 2,430,000 30,000 2,480,000
Total $10,540,00C $200,000 $10,740,000
PD998.0613.1 5-8
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Bealth and safety requirements includes the contrac-
tor coysts for workers' personal protection and
surveillance equipment and materials. They also
would include special equipment and facilities for
decontamination. Bealth and safety cests were
estimated at 5 percent of the total costs for the
same line J{tems used to determine mobilization
ccsts plus the mobilization costs. )

General site preparation includes the costs to
remove and replace existing piles and floating
docks in $1ip No. 3; ramove existing intake and
outlet pipes near the OMC outfall to Slip No. 3;
furnish and install temporaryv floating docks; con-
struct a new large boat hoisting facility; install
chain link fence around the lagoon, fixation cells,
batch plant, and water treatment plant; and con-
struct a roadway to the lagoon and fixation cells.

$ediment dispersal control includes the costs to
furnish, 4install, and gemove the double silt cur-
uin.

Dredging includes the costs to dredge the sgedi-
ments and pipe them to the initial sclids dewater-
ing basin.

leocalized cofferdar and dewvatering includes the
costs to install and remove a single sheet pile -

cofferdam at the localized area; partially dewater

the cofferdam; and to remove &and replace the shee:

pile bulkhead.

Dredging of deep sand and silt includes the costs
to dredge the contaminated sand and silt within
the cofferdan.

Initial “solids devatering--lagoon irncludes th=
costs to install and remove lagocn embankment anc
liner material; the costs to provide, remove, fix,
and dispose of wvolatilization control material;
the costs for grading the 3ite after lagoon removal;
the costs for site preparation and annual lease of
the lagoon site; and the costs for installing and
monitoring the air qQuality sampling stations and
the groundwater monitoring wells.

Water treatment plant and wvater disposal includes
the costs to install and remove a 1,500-gpm water

treatment plant and the costs for rental of the
water treatxent plant.

e



o $c0lids removal includes the costs to remcve the
sediments from the initial solids dewvatering basin
and transport the solids to the batch plant.

® Fixation includes the costs to install and remove
curing cell embankment, liner material, and :con-
crete divider walls; mix the s0lids with cement;
haul fixed solids to the curing cells; and remove
fixed solids from the curing cells.

° Transportation and disposal includes the costs to
haul the fixed contaminated sediments to a licensed
chemical wvaste landfill.

® Engineering, legal, and administration inclules
the costs to design the remedial action alterna-
tives, administer the construction, acguire ease-
ments, supervise consultant and contractor work,
and conduct similar activities. Engineering,
legal, and administration costs were estimated at
17 percent of the total costs for all the above
line itens.

° Contingency was estimated at 30 percent of the
total costs for all of the above line itexms.

Alternative 2D: Dredge-Dewvater in Barges-Fix-Dispose

Yor this alternative, a sediment dispersal control device as
described for Slip No. 3--Alternative 2B would be installed
across the mouth of $lip ¥o. 3 (Figure S5-1). Sediments with
greater than S0 ppm PCBs would be remcoved by hydraulic &redge
and the sediment slurry pumped through a pipeline to the
initial solids dewvatering barges. Dredging of the deep con-
taminated sand and silt would be performed as descrided for
8lip No. 3--Alternative 2B.

$clids would be devatered in ten barges located within the
Upper Barbor. Volatilization would be controlled by covering
the sediments in the filled barges with organic sludge. The
supernatant would be continuously decanted and routed to a
1,500-¢gpm water treatment plant as described for 5lip No. 3--
Alternative 28. After dredging activities are completed,
rainwater and leachate wvater would be treated by the 1,500-gpm
water treatment plant for the duration ©f the dewvatering
process.

$0l1ids would be removed by backhoe or dragline about 2 months
after 4redging activities are completed, loaded into trucks
and transported to the batch plant. The solids would be
fixed as descrided for $lip No. 3--Alternative 23 to render
80lids to a nonflowable form, and transported by truck to an
approved disposal site.

PD452.001 5-10
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Barces. Ten barges, each with a storage capacity of 2,000 yd?,
would be regquired to dewater sediments from Slip Wo. 3. The
barges would be located within the Upper Barbor. The assumed
shape and location ©f the barges are shown on Figure 5-1.
Barges would be steel-deck cargo barges with flat bottoms.
Zach barje would be equipped with submersible pumps 2o decant
the supe-natant slurry water. :

Curing Cells. The curing cells for this alternative would
be the same as required for Slip KNo. 3--Alternative 2B. The
assumed shape and locaticn are shown on Figure 5-1.

Temporary Storage Requirements. Temporary storage require-
ments for Slip No. 3--Alternative 2D would be the same as
for Alternative 2B, except that barges would be used in place
of a lagoon. The barges would be moored in the Upper Harbor
until taey we-ce emptied and decontaminated. .

water Trsatmeat. Slurry water from dredging activities would
be treated ir the same manner as for $lip No. 3--Alterna-
tive 2B.

Operation, Maintenance, and Monitoring Recuirements of the
Comrleted Remesdy. These requirements would be the sane as
those fcr 6li> No. 3--Alternative 2B.

Offsite Disposal Needs, Permit Recuirements, and Transcorta-

" tion Plans. ‘fhese items would be the same as those for S.i.ip

No. 3--?.iternative 2B, except that there would be no disposal
of contexzinated liner material or uncontaminated lagoon embank-
pent material. BEBowever, disposal of material from the decon-
tazination of the barges would be required.

Maior Ecuipment., Major construction equipment and utilities
Tequirec for 5.1ip No. 3--Alternative 2D include:

) Pile driver

[} Byd-aulic and élamsheli dredges
® Barges

° Backhoe

o Dragline

e Batch plant

e Duzp trucks

° Front end loader

° Water treatment plant (see Water Treatment, earlier
in this section)

PD452.001 : $-11
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Zlectrical service for batch plant

Zlectrical lighting

Water service for contractor's temporary tlcilities

. Special Engineering Considerations. For $lip No. 3-=Alterna-

tive 2D the following special engineering considerations are

presented.

Engineering considerations concerning the dredging of Slip
Kc. 3 include:

Type of dredge head and rate and patterr of dredg-
ing to minimize roiling of sediments

Type of sediment dispersal control to minimize possi-
bility of contaminating the emergency drinking water
supply intake located at the mouth of the harbor

Stability of sheet piles surrounding $lip Ko. 3

Type of cofferdam for dredging of deep contaminated
sand and silt near former OMC outfall, and means
to prevent failure of existing shect piling during
cofferdam installation and removal

Engineering considerations concerning the initial solids
devatering barges include:

Method to remove sediments from barges

Potential loss of contaminated sediments from the
barges

Mocring space for barges in the hacbor

Decontamination ©f barges

Engineering considerations concerning the sediment devater-
ing process include:

Determining the mpoisture content of sediments to
be removed after dewatering

Contreolling volatilization

—

Ingineering considerations concerning fixation include:

PD452.001

Moisture content of solids to be fixed
Ancunt of fixing agent required

Volume of fixing agent
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° Volume of solids to be removed

) Possible interferences of contaminants with the
fixing agent

° Time required for curirg .

° Cost-effectiveness of fixirg with portlind cement,

Locksorb, and/or other fixing agent

Engineering consideraticns concerning the water treatment
process include:

o Determining the cost-effectiveness of replicing
activated caricn with Klenscrd for soluble PCE
removal if the activated cazbon should become
blinded by tkte oily natuce o; PCBs

e Water qQuality reguirercerts fo: discharging to the
harbor or to s sanitary sewe:

Engineering consideraticons concerrning <Cisposal of the PCB
contaminated sediments include:

° Ensuring that the sediments have a nonflowable
consistency

e Ensuring that moisture or sciids do not escape
during traniport anc 4alispesal of tie fixed sedi-
ments . S

o Controlling volatilizazion

Reliability. 8lip No. 3=-<Alternative 20 would remove PCB-

contaminated sediments with concentrations greater than

50 ppm from $lip Nc. 3. The alternative inc_udes dredging,
dewvatering, water creitrent, sediment sclidification, and
disposal in a lice.seld chenical waste londfill. This alter-
pative would be eflfective in abatirg fi.cther PCB contamina-
tion of the Waukegan area and lake Michigan. 8lip FKo. 3-=-Al-
ternative 2D i, considered reliable.

" Costs. The Order-of-Magnitude cost estimate for Blip Wo. J--
Alternative 2D is presented in Table 5-2, This cost estimate

vas developed as described for Slip No. 3--Alternative 2B.
The major elements i{ncluded in the Table 5-2 line items for
$lip No. 3--Alternative 2D are the same as described for
$lip No. 3-=Alternative 2B, except as noted below:

° Gene-al site preparation does not include the costs
to install a ckhain link fence around the lagoon.

PD452.001 5-13
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Table 5-2

DETAILED COST ESTIMATE
SLIP KO. 3

ALTERNATIVE 2D

DREDGE-DEWATER IN BARCES~FIX-DISPOSE

. OMC HAZARDOUS WASTE SITE
WAUXEGAN, TLLINOIS
13-5%28.0
Present
Capital Worth of Presezt
Descriptior Costs 0&M Costs Worth

Mobilization $ 540,000 +] $40,000
Eealth and safety requiremests 300,000 0 300,000
Ceneral site preparation 280,000 0 280,000
Sediment dispersal control 60,000 0 60,000
localized cofferdan and devater-

ing 390,000 & 60,000 450,000
Dredging of deep sand and silt 20,000 0 20,000
Inftisl solids devatering—

barges 960,000 10,000 970,000
Wuter treatment plant and watar

disposal 1,260,000 10,000 1,270,000
$o0lids reaoval 60,000 0 60,000
Yixation 1,580,000 0 1,580,000
Transportation and disposal 710,000 0 710,000
Ingineering, lagal, and adminis-

tration 1,060,000 10,000 1,070,000
Subtotal 7.280,000 90,000 7.370,000
Contingency 2,180,000 30,000 2,210,000
Total $ 9,460,000 $120,000 $ 9,580,000
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° Initial solids dewatering--barges includes the costs
to rent and decontaminate barges; the costs to
provide, remove, fix, and dispose of volatilization
control material; and the costs for installing and
monitoring the air quality sampling stations.

Alternative 3: Dredge-Dewvater in lagoon-Dispose .

For this alternative, a sediment dispersal control device as
described for $5lip No. 3--Alternative 2B would be installed
across the mouth of 8lip Ko. 3 (Figure 5-1). BSediments in
excess of S0 ppz PCBs would be removed by bydraulic dredgs
and the sediment slurry pumped through a pipeline to the
initial sclids dewatering lagoon. Dredging of the deep con-
taminated sand and silt would be performed as desrnzihed fo-
§lip No. 3-=Alternative 2B.

Sclids would be dewatered in a clay-lined dewazez-iny lagcen
constructed on OMC property. The supernatant woul.d ke czn-
tinuously decanted and routed to a 1,500-gpm wate: treatnext
plant as described for §lip No. 3~-~-Alternative 2B. After
dredging activities are completed, a 200~-gpm wWater treatwment
plant would treat rainwater and leachate water for the dura-
tion of the dewvatering process.

After the dredging activities are completed, & RUC (or cther
channeling device) would be used for channeling the sedimencs

- to allow surface drainage. The top layer of golids woul2 be

édried by evaporation. The dried solids (typically the top 1
to 2 ft) would be periodically removed with a dragline, The
solids would be loacded into lined trucks and ¢transported to
an approved disposal site. This process would be repezte?l
about six times over a 2-year period to remove the solids.

lagoon. The lagoon for this alternative woull be the sare
as that required for Slip No. 3-=Alternative 2B. The assumed
shape and location of the lagoon are shown on F.gure S§-1.

Temporarv Storage Recuirements. Dredged sc_ils would reguire
temporary storage in the lagoon for devatering. The sclids
would be stored until they could be removed in a nonflowaktie
state. This is expectsd to take about 2 years.

Water Treatment. S$Slurry water from dredging activities would
nesd to be treated before being discharged. This would be
accomplished with the same treatment systex as descrided for
Blip No. 3-=Alternmative 2B, except that rainwater and
leachate water would be treated using a 200-gpm treatment
plant for about 2 years. .~

Overation, Maintenance, and Monitoring Regquirements of the
Completed Remedv. These requirements wouid be the saxme as
those for §lip No. 3--Alternative 23.

PD452.001 $-15
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Offsite Di

spcsal Needs, Permit Recuirements, and Transporta-

tion Plans. These items would be the same as for §1ip

¥o. 3--Alternative 2B, except that about 10,900 yd? of PCB-
contaminated solids and about 5,800 yd? of contanminated liner
material would require disposal. In addition, about
39,000 yd? of uncontaminated lagoon embankment material would
require disposal.

Major Ecuipment. Major construction equipment and utilities

that would be required for Slip No. 3--Alternative 3 include:

o

Pile driver

Hydraulic and clamshell dredges
Bulldozer

Compactor

Scarifier/mixer

Dragline

RUC (052)

lcckhbe .
Front end loader

Dump trucks

Water treatment plant (see Water Treatment, earlier
in this section) '

Zlectrical lighting

Water service for contractor's temporary facilities

Special Encineering Considerations. Yor $lip Ko, 3--Alterna-

tive 3 the following special engineering considerations are

presented.

Engineering considerations concerning the dredging of Slip
¥o. 3 include:

PD452.001

Type of dredge head and rate and pattern of dredg-
ing to minimize roliling of sediments

of sediment dispersal control to minimize
possibility of contaminating the emergency drinking
water supply intake located at the mouth of the
harbor
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) Stability of sheet piles surrounding Slip lc. 3

® Type of cofferdam for dredging of deep contaminated
sand and silt near former OMC outfall,. and means
to prevent failure of existing sheet piling durinj
cofferdanm installation and rexoval :

Engineering considerations concerning the initiesl sclids
devatering lagoon include:

[ Construction techniques necessary to obtain satis-
factory permeabilities in the clay lirer

° Durability of the soil-cement

® Determiring how much of the lagoon liner mater:al
must be disposed of in a licensed PCB disposal
facility

Engineering considerations concerning the sediment dewatec--
ing process include:

° Determining the moisture content of sediments to
be removed after devatering

o Potential for PCB volatilization during drying

Engineering considerations concerning the water treatment
process include:

° Determining the cost-effectiveness of replacing
activated carbon with Klensord for scluble PCE re-
moval {f the activated carbon should become blindec
by the oily nature of »CBs

°® Water quality requirements for discharging to the
harbor or to a sanitary sewer

Engineering considerations concerning dispos:l ol the PCE-
contaminated sediments include:

° Ensuring that the sediments have a ronflowable
consistency

° Ensuring that moisture or solids do not escape
during transport and disposal of the sedinents

e Controlling volatilization-

Reliabilisev. Blip ¥o. 3--Alternative J would remove PCB-

contaminated sediment with concentrations greater than 50 ppm
from $1ip No. J. The alternative includes dredging, devater-
ing, water treatment, and disposal in a licensed chemical

?D452.001 5-17
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waste landfill. Laboratory tests (004) indicated that the
dredged sediments are difficult to dewater. The time required
for dewatering 4s uncertain; it is estimated at 2 years with
mechanical dewatering. After dewatering is completed ahd
the solids are removed and disposed ¢f in a licensed chexzical
wvaste landfill, this alternative would be considered effec-
*tive in abating further PCB contamination of the Waukegan
area and Lake Michigan. B8li{p No. 3--Alternative 3 is consid-
ered reliable. .
Costs. The Order-of-Magnitude cost estimate for Slip No. 3--
Alternative 3 is presented in Table 5-3. This cost estirate
was developed as described for Slip Ro. 3--Alternative 2B.

The major elenents included in Table 5-3 line items for Slip
Ro. 3--Alternative 3 are the same as described for Slip No. 3--
Alternative 2B, except as noted below: ~

] Ganeral site preparation dces not include the cost;
to install chain link fence around the fixation
cells and batch plant.

] Initial solids devatering--lagoon does mot include
the costs to provide, remove, fix, and dispose of
volatilization control matecial.

° Water treatment plant and water disposal includes
the costs to install and remove both a 1,50{-gpm
and a 200-gpm water treatment plant and the costs
for rental of the wvater treatment plants.

e 80lids removal includes the costs to remcve the
sediments from the initial solids Qewatering basin
and load into trucks.

° Fixation costs would not be required.

OPPER EARBOR

Alternative 28: Dredce-Dewater {n lLagcon-Fix-Dispose

This alternative is the same as §lip No. 3--Alternative 2B,
except that dredging of deep contaminated sand and silt would
not be required, and the sediment dispersal contrcl device
would be installed at the socuth end of the Upper Barbor (Fig-
are 5-2). -

Lagoon. A 118,000-yd? lagoon would be required to dewater sedi-
pents from the Upper Harbor. The assumed shape and location
of the proposed inqoon are shown on Figure 5-2. The capacity
of the lagoon was based on 2 ft of freeboard and § ft of
storage. The lagoon would have a clay liner system i{dentical
to that proposed for the $lip No. 3--Alternative 2B lagoon.

PD452.001 S-18

P

.

1..J



Table 5-3

DETAILED COST ESTIMATE

SLIP KO. 3

ALTERNATIVE )
DX7DCE-DEWATER IN LACOON-DISPOSE
OMC BAZARDOUS WASTE SITE

VAUKECAN, ILLINOIS

13-5128.0
Presest
Capital Borth of Present

— Description Coszts OLM Costs Worth
Moirilization $ 420,000 0 $ 420,000
Hei1lth and safety requiresments 230,000 0 230,000
GCereral site preparation 290.000' 0 290,000
Se liment disparsal control 60,000 0 60,000
DPrudging 60,000 0 60,000
Llou:alized cofferdan and devacar-

ng 390,000 § 60,000 450,000
Drudging of deep sand and silt 20,000 0 20,000
Initia) so0lids devatsring—

~agoon 1,290,000 40,000 1,330,000
Wa:er trestment plant and water

disposal 1,510,000 80,000 1,590,000
$o0lids removal 30,000 0 30,000
Transporration snd disposal 340,000 0 540,000
Enziveering, legal, and adeinis- ,

tration ' 820,000 30,000 850,000
Subzotal 5,660,000 210,000 5,870,000
Contingency 1,700,000 60,000 1,760,000
Total $ 7,360,000 $270,000 $ 7,630,000
D998.0613.3 $-19




Curing Cells. The curing cells for this alternative would
be the same as those required for Slip No. 3--Alternative 2B.
The assumed shape and location are shown on Figure $-2.

Temporary Storace Recuirements. Temporary storage reéuircmentl
.would be the same as those required for S§lip No. 3--Alterna-
tive 2B.

Water Treatment, Blurry water from dredging activities would
be treated in the same manner as for Slip Ro. 3-=Alternative 2B,
except that rainwater and leachate water would be treated
using a 200-gpm package water treatment plant on an intermit-
tent basis for about 6 months during dewatering.

Operation, Maintenance, and Monitoring Recuirements of the
e Completed Remedv, These requirements would be the same as
i 4 those for Slip No. 3--Aliternative 2B.

Offsite Disposal Needs, Permi¢t Recuirements, and Transportation
Plans. These itens would be the same as those for Slip No. 3--
Alternative 2B, except that about 46,400 yd? of fixed PCB-con-
taminated sclids, about 25,400 yd? of contaninated liner material,
and 10,400 yd? of contaminated volatilization control material
would require disposal. In addition, about 99,300 yd? of uncon-
.taminated lagoon erbankment material would require disposal. .

Mador EFcuioment. Major construction equipment and vtilities |
required for Upper Barbor--Alternative 2B would be the sane

as those required for Slip Ko. 3--Alternative 2B, except that
a pile driver and clamshell dredge would not be required.

frecial Encineering Considerations. Yor Upper Barbor--Alter-
native 2B the following special engineering considerations
are presented.

‘ﬁ‘_ o Engineering considerations concerning the dredging of the
UOpyrer Barbor include:

® Type of dredge head and rate and pattern of dredg-
ing to minimize roiling of sediments

) Type of sediment dispersal control to minimize possi-
bility of contaminating the emergency drinking water
supply intake located at the mouth of the barbor

o Stability of sheet piles surrounding the Upper
Barbor ’

® Contaminated riprap at the bottom of the sheet
piles

All other engineering considerations for this alternative
would be the same as those for Slip No. 3--Alternative 2B.
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Reliabilitv. Upper Barbor--Alternative 2B would remove PCB-
contaminated sediments with concentrations greater than

50 ppm fron the Upper Barbor. The alternative includes dredg-
ing, dewatering, water treatment, sediment solidification,
and disposal in a licensed chemical waste landfill. This
alternairive would be effective in abating further FCB tontami-
pation ©f the Waukegan arsa and lLake Michigan. Upper ERarbor--
Alternatzive 2B is considered reliable.

Costs The Order-of-Magnitude cost estimate for Upper Barbore--
Alternative 2B is presented in Table 8%-4. This cost estimate
was developed as descridbed for Slip Mo. 3--Alternative 2B.

The major elements included ip Table 5-4 line items for Upper
Earbor--Alternative 2B rce the same as described for Slip
Ko. J--Alternative 2B, erxcept as noted below:

[ Goneral sito rreparstion includes the costs to
instasl & chalrn link fence arocund the lagoon, fixa-
t:on cells, beuch plant, and wvater treatment plant
and the costs o0 coastruct a roadway to the lagoon
and curing cells.

) A localized cofferden and dewatering would not be
required.
° Sredcing of dcop cortaminated sand and silt would

not be reguired.

® Wuter treatmer= plart and water disposal includes’
the costs to iastall and remove both a 1,500-gpn
and a 200-gpm water treatment plant and the costs
for rental of the water treatment plants.

Alterrative 3: Dredce-Devater in lLagoon-Dispose

Thir siterzative is the same 13 $lip Wo. 3-=Alternative 3,
exccot that drescirng of cCeep contaminated sand and silt would
not >e resuired anl the sedizent dispersal contreol device
would be installed at the south end of the Upper Barbor (Fig-
ure 5-2).

Lagoon. The lagoon required for this alternative would be
the same as that required for Upper Barbor--Alternative 2B.
The assumed shape and location ©f the lagoon are shown on
Figure $-2. The lagoon would have a clay liner system iden-
tical to that proposed for the S5lip No. 3--Alternative 2B
lagoon.

Temporarv Storage Recuirements. Dredged solids would regquire
temporar; storage in the lagoon for dewatering. The solids
would be stored until they can be remcved in a nonflowable
state. This is expected to take about 2 years.
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- Table S-4 s

DETATLED COST ESTIMATE
UPPER HARBOR
ALTERNATIVE 23
DREDGE-DEWATER IN LAGOON-TIX-DISPOSE
OMC HAZARDOUS WASTE S$ITE
WAUKEGAN, TLLINOIS

13-5M28.0
Preasent :
Capital Worth of Presect
Description Costs OLM Costs Worth
bobilization $ 1;600.000 0 $ 1,400,000
Eealth and safery requiremasnts 770,000 0 770,000
Ceneral site preparation 80,000 0 80,000
$ediment dispersal control 80,000 0 80,000
dredging 220,000 0 220,000
" Inftial solids devatering-
lagoon 5,250,000 § 10,000 5,260,000
Water trestment plant and water
- disposal 1,530,000 180,000 1,710,000
Solids removal 240,000 _ 0 240,000
Fixaticn 4,250,000 0 4,250,020
Transportation and disposal 2,320,000 0 2,320,000
Engineering, legal, and sdminis- '
tration 2,740,000 30,000 2,770,000
Subtotal 18,880,000 220,000 19,100,000
Contingency S, 660,000 70,000 8,730,000
Total $24,340,000 $290,000 $24,030,000
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Water Treatment. Water treatment rejuirements for this alter-

native would be the sace as for §lip No. 3-=-Alternative 2B,

except that rainwater and leachate water would be treated

gsinq a 200-gpn package water treatment plant for about
years. ) -

gperation, Maintenance, anéd Mcnitoring Rccuircments=ef the
ompleted Remedv. These requirenents would be the Bame as

those for $§lip No. 3--Alternative 2B.

Offsgsite Disposal KNeeds, Permit Reguirements, and Transoorta-
tion Plans. These items would be the same as for $iip No. 3--
Alternative 3, except that about 35,700 yd? of PCB-contaminated
soclids and about 25,400 yd? of contaminated liner material
would regquire disposal. In addition, about 99,300 ;43 of uncon-
taminated lagoon embankment material wouid require “isposal.

Masior Ecuioment. Major construction ecuipmert and vtilities

Teguired for Upper Barbor-~Alterrative 3 woulld ke the sare
as those required for Slip No. 3-~-alternative J.

Special Engineering Considerations=. For Upper EBarbor--Alter-
native 3 the following special engineering considerations
are presented.

Engineering considerations concernirg the Jredjing of tle
Upper Earbor 4include: .

e Type of dredge head and rate and patierm ¢£ dreig-
ing to minimize roiling of sediments

) Type of sediment dispersel control to minimize possi-
bility of contaminating the emergency drinking water
supply intake located 2%t the mouth of the harbor

) Stability of sheet piles surrounding the Upper
Razbor

') Contaminated riprap ar the bottom of the sheet
piles

All other engineering considerations for this altermative
would be the same as those for 5lip Ko. 3-~-Alternative 3.

Reliability. Upper Barbor--Alternative 3 would remove PCE-
contaminated sediments with concentrations greater than

S0 ppr from the Upper Barbor. The alternative includes dredg-
ing, dewvatering, water treatment, and disposal in a licensed
cherical waste landfill. laboratory .tests (004) indicated
that the dredged sediments are difficult to devater. <The
time required for devatering is uncertain. After dewatering
is completed and the solids are removed and dispcosed of in a
licensed chemical waste Jandfill, this alternative would be
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effective in abating further PCB contamination of the Wauke-
g4n area and Lake Michigan. Upper Barbor--Alternative 3 is
considered reliable. )

Costs. The Order-of-Magnitude cost estinate for Upper.Barbor--
Alternative 3 is presented in Table 5-5. This cost estimate
“was developed as described for §lip No. 3--Alternative 2B.

The major elements included in Table 5-5 line items for Upper
Barbor--Alternative 3 are the same as described for Slip
Ro. 3-=-Alternative 2B, sxcepPt as noted below:

® General site preparation includes the costs to
install a chain link fence around the lagoon and
water treptment plant and the costs to construct a
roadway to the lagoon.

o A localized cofferdam and dewatering would not be
required.

o Dredging of deep contaminated sand and silt would
not be required.

° Initial soclids devatering--lagoon does not include
the costs to provide, remove, fix, and dispose of
volatilization material.

® Water treatment plant and water disposal includes
the costs to install and remove both a 1,500-gpnm
and a 200-gpm water treatment plant and the costs
for rental of the water treatment plants.

® $clids removal includes the costs to remove seciments
from the initial solids dewvater.ng basin and lcacd
into trucks.

[ Pixation would not be required.

SLIP NO. 3 AND UPPER EARBOR

Alternative 6A: Contlin-brcdgg;C;g

A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed at the socuth
end of the Upper Earbor (Figure 5-3). Then a cofferdam would
be constructed near the north end of the Upper Earbor to
close off $lip Mo. 3. A slurry wall extending into the gla-
cial till would be constructed inside the cofferdam and around
the entire perimeter of the containment area.

Dredged seodiments with yriitnz than 50 ppm PCBs from the

Upper Earbor would be placed within the contained area.
Alternative 6A would control almost 100 percent of all the
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Table 55

- DETAILED COST ESTDMATZ : )
CPPER RARBOR :
. ALTIRNATIVE 3
DREDCE-DEWATER IN LAGOON-DISPOSE -
: OMC BAZARDOUS WASTE SITE
i WADKEGAN, TLLINO1S

13-5028.0
Prcs;n:
Capital Worth of Prasent
or Description Costs 0iM Costs Worth
- — Mobilization $ 770,000 0 $ 770,00C
Health and safety requirements 420,000 0 420,000
Ganeral site preparation 80,000 0 80,007
Sedizant dispersal comtrol 80,000 0 80,000
} Predging 220,000 0 220,000
N Initial solids devatering-
lagoon 3,830,000 § 40,000 3,870,003
Hater treatment plant and water
disposal 1,5%0,000 80,000 1,670,C29
) Solids removal 110,000 0 110,002
‘i ) Transportation and disposal '!.700.000 0 1,780,325
Eogiveering, legal, and adainis-
tration 1,510,000 20,000 1,530,000
) Subtotal 10,390,000 140,000 10,530,000
) Contingency 3,120,000 40,000 3,160,000
- Total $13,510,000  $180,000  $13,690,000
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PCBs now found 4in Slip No. 3 and TUpper Barbor leéinoqt. Super-
natant would be continuously decanted and routed to an onsite

. wWater treatment plant for suspended solids and PCB removal

(to 1 ppb PCBs), then discharged to the harbor or to a:sanitary
sewer. After completion of dredging, a layer of filter fabdbric,

‘a l-ft-thick layer of sand with a drainage system, and a

J-ft-thick compacted clay cap would cover t..e dredged muck.
Five feet of f£ill over the clay would serve as a surcharge.
Water collected from the drainage system would be treated as
described above. 8lip No. J would be lef: perzmanently filled.
Groundwater monitoring wells would be installed arcund the
site for detection of potential PCB migration.

After completion of all dredging activities, the water treat-

ment plant would be removed and a new basin would be constructed

to replace Slip No. 3. After settlement of the muck in Slip
No. 3 is complete, the excess surcharge material would be
remcved and the aresa pavecd,

Containment/Encapsulation. A slurry wall would be constructed
to completely encircle Siip No. 3 and the northwest portion
©f the Upper Barbor. The proposed containment area is shown
on Figqure 5-3. The existing glacial till beneath the site
would be relied upon to act as a bottem seal. An impervious
cap consisting 0f 3 ft of compacted clay covered by asphaltic
concrete peving would be used to cover the top of the filled-
in containment area.

Temporary Storage Recuirements. MNo temporary storage weould
be required. This alternative does, however, require long-
term, onsite storage.

Water Treatment. BEarbor water from the containment area and
slurry water f{rom dredging activities in the Upper Harbor
would need to be treated befcore discharge. Treatment would
be the same as that described for $lip No. 3--Alternative 2B,
except that rainwater and leachate water would be treated
vsing a 200-gpm package water treatment plant for about 1l year
during dewatering and densification.

eration, Maintenance, and Monitoring Reguirements of the

ompleted Remedy. In Alternative 6A, PCBs are contained on-
site. Groundwater monitoring wells would be required to
determine whether PCBs were migrating from the containment
area. Should contaminant movement be detscted, an internal
drainage system could be installed to maintain internal water
levels lowver than external vater levels so that any leakage
is into the containment ares. The arsa would be capped.
The cap would need to be properly maintained so that it would
continue to be an impermeable barrier to surface water.

Offsite Disposal Needs, Permit Recuirements, and Transoorta-
tion Plans. For Alternative 6A, no PCB-contaminated solids
would require oifsite disposal. USEPA waivers in accordance




. oot

with 40 CFR 761 under TSCA would be required to leave the
PCBs onsite. About 46,600 yd? of sediments containing about
310,000 1b of PCBs would be contained {n-place in the contain-
ment ares.

Major E:uipment. Major construction equipnment nnd-ntilities
Teguired for Alternative 6A {nclude: X

. Pile driver

® Bydraulic dredge

) Slurry trench excavator

'Y Slurry mixing equipment

° Bulidozer

® Corpactor

. Front end loader

e Durmp trucks

° Paving equipment

° Watasr treatment plant (see Water Treatment, earlier

in this section)
e Elec-trical lighting

° l:t:r services for contractor's tcﬁporury facili-
ties

Special Zngineering Considerations. Por Alternative 6A, the
foilowing special engineering considerations are presented.

Encineering considerations concerning constructing the cof-
fercdam sad slurry wall include: .

e ‘location, type, and dimensions of cofferdam sheet
piles .

° Type and method of placement of cofferdam £ill

[ Depth and constructiocn techniques for the slurry
wall to ensure its integrity

° The effects of PCBs on slurry walls

Ingineering considerations concerning the dredging of the
Upper Earbor include:
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° Type of dredge head and rate and pattern of dredg-
ing to minimize roiling of sediments

® Type of sediment dispersal control to minimize possi-
bility of contaminating the emergency drinking water
supply intake located at the mouth of the harbor

® Stability of sheet piles surrounding the Upper Barbor

° Contarinated riprap at the bottom of the sheet piles

Engineering considerations concerning the clay cap include:

e Selection ©of cap material and determination of
corract placexzent methods

° Duration of surcharge

° Design ©of asphaltic concrete pavement for prolonged

service as a membrane

Engineering considerations concerning the water treatment
pro~ess include:

e Determining the cost-effectiveness of replacing
activeted carbon with Klensordb for soluble PCB re-
moval 42 the activated carbon should become blinded
by the oily nature of PCBs

® Water quality requirements for discharging to the
harbor or to a sanitary sewer

® Need for treatment ¢of water removed from thc drain-
age layer benesath the clay cap

Reliabiliey. Alternative €A would not dispose ©of PCB-contami-
nated solids offsite but would contain and cap B5lip Ko. I
and the northwest portion of the Upper Barbor. There is no
data on long-term reliability of this alternative. Groundwater
fluctuations may cause drying or cracking of the slurry walls
or the clay cap. Freezing and thawing action may also cause
deterioration of the slurry walls and cap. The underlying
glacial till may have cracks, fissures, or pockets of more
permeable material through which PCBs could migrate. The
containment area would be monitored to permit ongoing evalua-
tion of the effectiveness and integrity of the slurry walls
and clay cap. The reliability of the containment can be
enhanced with development of additional design details:

e Freeze-thav problems could be reduced by terminat-
ing the slurry wall below the frostline.

° Use of a flexidle membrane for the cap could be
considered for more freedon in site grading.
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™ Should contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels

sc that any leakage would be into the containment
area. .

Consideration ©f these typer ©f details 2uring design .would
make this alternative effective in adbating further: PCB con-
tamination of the Waukegan a-ea anéd lake Michigan.' Alterna-
tive 6A is consicered reliable.

Costs. Tne Order-cf-Magnitude cort estimate for Alterna-
tive 6A is presented in Table S-6. This cost estimate was
developed as described for 5lip Ko. 3=--Alternative 2B.

The mobilization; keelth and safety requirements; engineering,
legal, and adnministration; and con<tingency costs included 4in
Table 5-6 for Blip ¥Wo. 3 and Upper EBartor--Alternative 6A .
are the same as described 5or £lip So. 2--Alternative 2B, A’
description of the zajor elements jincluded in the remaining
Table 5-6 line items follows:

o General site preparation includes the costs to
rencve and replace existing piles and floating
docks in Slip Neo. 3, rewrove etisting intake and
outlet pipes near OMC's Slip No. 3 ocutfall, furnish
and install termporacy fl:ating docks, construct a
new large boat hoisting facility, and install chain
link fence around the watser treatment plart.

° Sediment dispersal contrcl includes the costs to
furnish, install, and raosove the double silt cur-
tain.

® Coffsréazs incluvdes the costs for the f£ill at the
base of the sheet piling and the costs for the
sheet $iling.

° Slurry wall includes the coss to install a
scil-berzonite slurry wa.l.

° Dredging Upper EBarbor includes the costs to dredge
the sediments and pipe them to the containment
area. ‘

[ Water treatment plant and water disposal includes
the costs to install and remcve both a 1,500-gpm
and a 200-gpm water treatment plant and the costs
for rental of the water treatment plants.

° Clay cap and surcharge includes the costs to pro-

vide and install the filter fabric, drainage sys-
tem, clay cap, and surcharge.
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Table 5-6

DETATLED COST ESTIMATE
SLI? NO. 3 AND UPPER HARBOR

. ' ALTERNATIVE 64

CONTAIN-DREDCE-CAP
OMC HAZARDOUS WASTE SITE
WAUKZGAN, TLLINRQIS

13-528.0
Prasent
_ Capital Worth of Present
Description Costs O&M Costs Worth

Mobillizatioen $ 510,000 0 $ 510,000
Health and safety requiresents 280,000 0 280,000
Ceneral site preparaticn 310,000 Y] 310,000
Sediment dispersal control 40,000 0 40,000
Coffardan 710,000 0 710,000
Slurry wall 350,000 0 550,000
Dredging Upper Narbor sediments 220,000 . 0 220,000
Water treatment plant and water

disposal 1,560,000 & 20,00C 1,580,000
Clay cap and surcharge 340,000 0 340,000
Construct newv harbor ares 1,210,000 0 1,210,000
Moni{toring (wells) 30,000 200,000 230,000
Surcharge removal and paving iJ0.000 0 130,000
Inginearing, legal, and sdminis-

tration 1,000,000 40,000 1,040,000
Subtotal _ 6,850,000 §§0.000 7,150,000
Contingency 2,070,000 80,000 2,150,000
Total '§ 8,960,000 $340,000 $ 9,300,000
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o Censtruct new harbor includes the costs to remove
existing sheet piling, install nev stsel sheet
piling, excavates material and baul offsite, and
the costs for the land. -

® Monitoring (we.ls) includes the costs £6r install-
ing and monitoring the groundwater monitoring wells,

) Surcharge removal and paving includes the cost to
remove arnd haul off the surcharge remaining above
grade after settlement of the containment arez and
the cost to pave the containment area.

Alternative €B: Contain~Dredge Part of Upper Barhor-Car

A sediment dispersal control device, consistinc of a double
silt curtain or sheet piling, would be instsliec across the
middle of the Upper EBarbor (Figure 5-4). Then & cofferd:zn
would be constructed near the sast end of Blip ko. 3 20 c.ose
it off. A slurry wall extending into the glacial till wouic
be constructed inside the cofferdam and arouné the entire
perimeter ©of the containment area.

Dredged sediments with greater than S0 ppm PCBs from the
eastern portion of Blip No. 3 and part of the Upper Earber
would be placed within the contained area. This alternative
would not address approximately 25,500 yd? of sedixerts con-
taining 3,100 1b of PCBs with concentrations between 50 and
150 ppm in the Upper Barbor. Alternative 6B, howesver, woulid
control 99 percent of all the PCBs now found in $lip No. 13
and Upper EBarbor sediments. §$Supernatant would be contirzuously
decanted and routed to an onsite water treatment plant Ior
suspended solids and PCB removal (to 1 ppb PCBs), then dis-
charged to the harbor or to a sanitary sewer. After comple-
tion of dredging, a layer of filter fabric, a 1l-ft-thick
layer of sand with a drainage system, and p» 3-ft-thick com-
pacted clay cap would cover the dredged mucx. Yive feet cf
£i11 over the clay would serve as a surchbar-;e. Water Col-
lected from the drainage system would be t-eated as descrided
above. §1lip ¥Wo. 3 would be left permanently £illed. Grounc-
wvater monitoring wells would be installod around the site
for detection of potential PCB migration.

After completion of all dredging activities, the wvater treat-
ment plant would be removed and a nev basin would be con-
structed to replace $lip No. J. After settlexent of the
muck in $lip No. 3 is complete, the excess surcharge maceri-
al would be-removed and the area paved.

Containment/Encapsulation. A slurry wall would be construc-

ted to completely encircle the containment area. The proposed
containment area is shown on Pigure S5=4. The existing glacial
till beneath the site would be relied upon to act as a bottom
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seal. An impervious cap consisting of 3 ft of compacted
clay covered by asphaltic concrete paving would be used to
cover the top of the filled-in containment area.

Tenmporary Storage Recuirements. No temporary storage would
required. This alternative does, however, require.long-
term, onsite storage.

Water Treatment. Barbor wvater from the containment area and
slurry wvater from dredging activities in the Upper Earbor
wvould need to be treated before discharge. Treatment wculd
be the same as that descridbed for $lip No. 3--Alternative -
2B, except that rainwvater and leachate water would be treated
using a 200-gpm package water treatment plant for about 1 year
during dewvatering and densificaticn.

Operation, Maintenance, and Monitoring Recuirements of the
Completed Remedy. In Alternative 6B, PCBs are contained on-
site. Groundwater monitoring wells would be required to
determine whether PCBs were migrating from the containment
area. Should contaminant movement be detected, an internal
drainage system could be installed to maintain internal water
levels lower than external water levels so that any leakage
is into the containment area. The area would be capped.

. The cap would need to be properly maintained so that it would
continue to be an impermeable barrier to surface water.

Offsite Disposal Needs, Permi¢t Regquirements, and Transporta-
tion Plans. For Alternative 6B, no PCB-contaminated so0lids :
would require offsite disposal. USEPA waivers in accordance
with 40 CFR 761 under TSCA would be required to leave the
PCBs onsite. About 21,100 yd? of sediments containing about
306,900 1b of PCBs would be contained in-place in the
containment area.

Mzior EZquipment. Major construction equipment and utilities
required for Alternative 6B would be the same as those
required for Alternative 6A.

$vecial Engineering Considerations. Special engineering
considerations for Alternative 6B would be the same as those
required for Alternative 6A.

Reliabilitv., Alternative 6B would not dispose ©f PCB-contami~-
nated solids offsite but would contain and cap the western
portion of Slip No. 3. There i{s no data on long-term reliabil-
ity of this alternative. Groundwater fluctuations may cause
drying or cracking of the slurry walls or the clay cap. Freez-,
132 and thawing action may also cause deterioration of the slurzy
wvalls and cap. The nndor{yinq glacial till IA{ have cracks,
fissures, or pockets of more permeable material through which
PCBs could migrate. The containment area would be monitored

to permit ongoing evaluation of the effectiveness and integrity
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of the slurry vwalls and clay cap. The reliability of the
containment can be enhanced with development of additional
design details:

° Freeze-thaw problems could be reduced by termi-
nating the slurry wall below the frostline.

° Use of a flexible membrane for the cap could be
considered for more freedom in site grading.

® S$hould contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels

sc that any leakage would be into the containment
area.

Consideration of these types of details during design would
make this aliernative effective in adbating further PCE con-
tarination of the Waukegan area and Lake Michigan. Alterna-
tive 6B is considered reliable.

Costs. The Order-of-Magnitude cost istimnte for Alterna-

tive 6B is presented in Table 5-7. This cost estimate was
develcped as described for §lip No. J-=Alternative 2B.

The mobilization; health and safety requi-ements; engine-

ering, legal, and sdministration; and contingency costs in-
cluded in Table 5-7 for Slip No. 3 and Upper EBarbor--Alter-
native 6B are the same as described for §lip No. 3-=Alter-
pative 2B. A description of the major elements included in
the remaining Table $-7 line items follows:

° General site preparation includes the costs to
remove and replace existing piles and floating
docks in $lip No. 3, remove existing intake and
outlet pipes near OMC's Slip No. 3 outfall, fur-
nish and 4install temporary floating docks, con-
struct a new large boat hoisting facility, and
install chain link fence around the water treat-
ment plant.

° Sediment dispersal contrel includes the costs to
furnish, install, and remove the double silt cur-
tain.

° Cofferdam includes the costs for the f£ill at the
base of the sheet piling and the costs for the
sheet piling.

—

. Slurry wall includes the costs to install a
soil-bantonite slurry wall.

,
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Table $-7

DETAILED COST ESTIMATE
SLIP FO. 3 AND UPPER EARBOR
ALTERNATIVE 63

CONTAIN-DRIDGE PART OF UPPER HARBOR-CAP

OMC BAZARDOUS WASTE SITE

WAUKEGAN, TLLINOIS

13-5M28.0
Present
Capital Sorth of Present
Description Costs O&M Costs Worth

Mob{lization $ 330,000 0 $ 330,000
Beslth and safety requirements . 180,000 0 180,000
General site preparation 290,000 0 250,000
Sediment disperssl comtrol 40,000 0 40,000
Cofferdan 160,002 0 160,000
Slurry wall 290,006 0 290,000
Dradging Upper Earbor sediments ’0.00@ 0 90,000
Vater treatment plant and water

disposal 1,560,000 & 20,000 1,580,000
Clay cap and surcharge 130,000 0 130,000
Construct nev harbor ares 650,000 0 650,000
Mopitoring (wells) 20,000 200,000 220,000
Surcharge removal and paving ’S0.000 0 30,000
Engineering, legal, and adminis-

tration $40,000 40,000 680,000
Subtotal 4,430,000 260,000 4,690,000
Contingency 1,330,000 80,000 1,410,000
Total *$ 5,760,000 §340,000 $ 6,100,000
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[ ] Dredging Upper Barbor includes the costs to dredge
the sediments and pipe them to the containment
area.

® Water treatment plant and water disposal {ncludes
the costs to install and remove both a-1,500-gpm
and a 20(-¢gpzm water treatment plant and the costs
for rental of the water treatment plants.

° Clay cap and surcharge includes the costs to pro-
vide and install the filter fabric, €érainage sys-
tem, clay cap, and surcharge.

° Construct new harbor includes the costs toc remove
existing sheet piling, install new steel sgheet
pilirg, «xcavaze material and bhaul offsite, and
the costx for the land.

. Menitoriag (we'.ls) includes the costs for install-
ing and aonitnring the groundwater monitoring
wvells.

e Surcharge removal and paving includes the costs to

remove and haul off the surcharge remaining above
grade after settlexent of the containment area and
to pave the containment area.

Subalternative I: Select Excavation

This subalternative would be used only in conjunction with
Alternatives €A or SB. ‘Hot spots” would be removed by clam-
shell dredging, fixed, and disposed of offsite. “Hot spots"
consist of 5,700 yd3? of deep contaminated sand and silt near
tre former OMC outfall and silt in the wvestern portion of
§lip No. 3 with PCB concentrations in excess of 10,000 ppm.
Credging of the deep contaminated sand and silt would be
performed {aside a single sheet pile cofferdam. Subalter-
Tative I wetld zernve and dispose of offsite 92 percent of
all the PCBs now f:und in $lip ¥o. J and the Upper Earbor
ares (286,%00 1> o PCBs). The solids would be transported
to the batch plart and fixed by adding rtland cexent,
Locksorb, or another firing agent to hydrate the excess
water. The mix would then be transported to curing cells.
The fixed solids would be cured until they were nonflowable.
This is expected to take about 1 day. The fixed soclids
wculd be rexcoved from the curing cells by front end locadercs
fZor transportation by truck to an approved disposal site.

Curing Cells. The curing cells for this alternative would
Be the same as required for Slip No. 3--Alternative 2B. The
assumed shape and location are shown on Figures 5-3 and 5-¢4.
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Offsite Disposal Needs, Permit Recuirements, and Transporta-

tion Plans. These iters would be the same as those for Slip
No. 3--Alternative 2B, except about 7,100 yd? of fixed PCB-

- contaminated solids would require disposal. For Alternative 6A
in conjuncticon with Subalternative I, about 40,900 yd? of

.sediments

containing 23,500 1b of PCBs would be contained -

in-place 4in the containment area. For Alternative €B in
corjunction with Subalternative I, about 15,400 yd? of sedi-
ment containing 20,400 1b of PCBs would be contained in-place
in the containment area.

Maior Ecuipment. Major construction equipment and utilities

required for Subalternative I include:

Batch plant

Pile driver
Clamshell dredge
Backhoe

Dump trucks -
Front end loader

Electrical service for batch plant

EZlectrical lighting b -

Water service for contractor's temporary facllities

special Engineering Considerations. For Subaltermative I,

the following special engineering considerations are pre-

serted.

Engineering considerations concerning dredging of $lip No. 3

include:

Type of cofferdam for dredging of deep contami-
pated sand and silt near former OMC outfall, and
peans to prevent failure of existing sheet piling
during cofferdam installation and removal

Zngineering considerations concerning fixation include:

PD45S2.001

Moisture content of solids to be fixed
Amount of fixing agent required
Volume of fixing agent

Volume of sclids to be removed
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. Possible interferences of contaminants with the
fixing agent

° Time required for curing ;

® Cost effectivenest of fixinc with portland cenmernt,

Locksorb, and/or other fixing agent

Ingineering considerations concerning d¢isposal of the PCB-
contaninated sediments include:

° Ensuring that the sediments havs z nonflowable
consistency

3 Ensuring that moirture or solids do not escape
during transport aad 2isposal of the fixed sedi-
ments

° Controlling volatilization

Reliabilitv. §lip No. 3 and Upper Rarbcr--Sutlalternative I
would remove and dispcse ©f PCE-contaminated gediments with
concentrations greater thar 10,00C ppm from Slip ¥Yo. 3.
Subalternative 1 includes cdredging, sedinent solidiiicatien,
and disposal in a licensed chenmical waste landfill. This
subalternative would be effective in abating further PCB
contarination of the Waukegan area a=d lLake Michigan. Sub-
alternative I is considered reliable.

Costs. The Order-of-Magnitucde cost estimate for $lip No. 3

and Upper Barbor--Subalternative I s presentsd in Table 5-8.

This cost estimate was developed as describmd for Slip No. 3--
Alternative 2B.

The mobilization; health ar! safety requirements; ergineering,
legal, and adnministration; and contingency costs included in
Table 5-8 for 5lip No. 3 anl Tgper EBardbor--Sulalternative I
are the same as described £7: $lip Nc. 3--Alte-native 2B. A
description of the major e.exdents inciudel in the remaining
Table 5-8 line {tems follows:

°® Localized cofferdam and devatering includes the
costs to install and remove a single shect plle
cofferdarm at the localized area; partially dewater
the cofferdam; and remove and replace the sheet
pile bulkhead.

[ Dredging of deep sand and silt includes the costs
to dredge the contaminated sand and silt within
the cofferdar ané the "hot spots” outside the cof-
“ferdam,
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Table $-8

DETAILED COST ESTIMATE
SLIP KO. 3 AND UPPER EARBOR
SUBALTERNATIVE 1

SELECT EXCAVATION

OMC HAZARDOUS WASTE SITE

WAUKEGAN, ILLINOIS

13-5M28.0
Prasent
Capital Borth of Praseant
Descriptiom Costs O4M Costs Worth
Mobilization $ 170,000 0 $ 170,000
Health and safety requirsaents 100,000 0 100,000
iocnlixcd coffardza and
devatering 390,000 § 60,000 450,000
Dredging of deep sand and silt 30,000 0 30,000
$0lids removal 20,000 0 20,000
Fixation 940,000 0 940,000
Transportatior and dispoesal 360,000 0 360,000
Ingiaeering, legal, snd
adminisctration 340,000 10,000 350,000
Subtotal 2,350,000 70,000 2,620,000
Contingency 710,000 20,000 730,000
Total . 8§ 3,060,000 § $0,000 $ 3,150,000
PD598.063.14 3-38
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o Sclids removal includes the costs to trannport the
sclids to the batch plant.

® FPixation includes the costs to install gnd remove
curing cell embankment, liner material, and con-
crete divider walls; mix the solids with:cement;
baul fixed solids to the curing cells; and remove
fixed solids from the curing cells.

® Transportation and disposal includes tﬁ; costs to
haul the contaninated material to an approved
chemical waste landfill.

NORTH DITCE/PARKING LOT AREA

Alternative 1: Excavate-Disvose

A bypass would be constructed to divert surface water flcn
around the highly ccntaminated areas of the Crescent Dit:ch
and Oval lLagoon (Figure $-5). The bypass would ocutfall di-
rectly into lake Michigan. Construction would then begir cr.
a structural slurry wall (or other structural support sys-
texn) around the Crescent Ditch and a nonstructural ulurry
wall around the Oval lagoon. A nonstructural slurry wall
would be constructed around the deep contamination 4in the
Parking lot area. The s0ils would be devatered using well
points and pumps. Well water would be routed to an oansite
wvater treatment plant for suspended solids and PCB remcval
(to 1 ppb PCBs), then discharged to the lake or to a
sanitary sewer.

Soils with grsater than 50 ppm PCBs would be excavated by

backhoe or front end loader and placed in lined trucks for

transport to an approved disposal site. The excavated areczs
would be backfilled.

North Ditch Bypass. A gravity pipeline bypass would be con-
structed to divert surface wvater flow around the hiqh;y Son-
taminated areas, the Crescent Ditch and Oval Lagoon. - The
location of the proposed bypass {s shown on Figure 5-5. Thls
bypass would collect drainage from the 36-inch-diameter stcor=
érain (that flows north at the west edge of OMC's property),
from OMC plant roof drains, and from regraded areas porth
and south of the Crescent Ditch. The bypass would discharge
to Lake Michigan. It would be constructed socuth ©of the sheet
piling Just north of the sast~west portion of the Worth Ditch.
The Parking Lot area would be :.gradod to divert surface
water flow to catch basins.

An area approximately 15 £t deep by 25 ft wide of PCB-contami~
nated soll from the North Ditch would be excavated and disposed
©f in a licensed chemical waste landfill. 3Before excavation,
the existing sheet piling (along the north side of the North
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Ditch) would be fitted with extensions and ériven an estimated
S to 8 ft, penetrating into the confining clay layer. Addi-
tional sheet piling would be driven on the south side of the
~ North Ditch. The area would then be dewatered. After exca-
- wvation, the area would be backfilled and tha gravity pipel;ne
installed. -

Terpcrary Storage Recuirements. Rorth Ditch/Parking Lot
Area~-Alternative 1 would not require any tenporary storage -
of solids before disposal.

Water Treatment. Groundwater removed from the areas to be
excavated may need to be treated before it can be discharged
back into the environment. The water treatment process
would be the sarme used in $lip No. J-=-Alternative 2B. The
groundwater would be pumped directly to a 200-gpm package
, water treatment plant for treatment and discharge to Lake

Y { Michigan or to a sanitary sewer. The treatment plant would

be used for about 7 months.

Operation, Maintenance, and Monitering Recuirements of the
Completed Remedv. In North Ditch/Parking Lot Area--Alter-
native 1, the proposed action removes the PCBs from the
project site and dispocses of them irn a licensed chemical
wvaste landfill. Therefore, there are no onsite coperation,
"maintenance, or monitoring requirements after ccnpleting the
proposed ramedy.

Offsite Disposal Needs, Permit Recuirements, and Transvorta-
tion Plans. These items would be the same as for §lip No. 3--
Alternative 2B, except that approximately 175,800 yd? of
PCB-contaminated solids would require disposal. In additien,
a permit to operate construction equipment under the cxistzng
powerline would be required.

- g Major Rrouipment. Major construction equipment and ntilities
‘ required for North Ditch/Parking Lot Area--Alternative 1
) include:

e Pile driver

) Backhoe
° Front end loader
4 ° Dump trucks
) Construction dewatering equipaent
e Slurry trench excavator

° $lurry mixing equipment
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° Water treatment plant (see Water Treatment,
earlier in this section)

° Zlectrical lighting

® Water service for contractor's temporary facilities

Spesial Engineering Considerations. For North: Ditch/
Parxing Lot Area--Alternative 1 the following special engi-
neering considerations are presesnted.

Engineering considerations concerning construction dewatering
(grcundwater) dnclude:

) Rate and duration of well point pumping before
satisfactory moisture content in soils is obtzined

Engineering considerations concerning excavation include:
° Type of structural walls for excavation

o Possible contamination behind sheet piles adjacent
to the North Ditch

® Controlling volatilization

Engineering considerations concorning th¢ water treatment
pro~ess include:

® Determining the cost-effectiveness of replacing
activated carbon with Klensord for socluble PCE re-
moval 4f the activated carbon should become blinded
by the oily nature of PCBs

° Water quality requirements for discharging to the
lake or to a sanitary sewer

Encineeriag considerations concerning disposal of the PCB-
corsaminated soils include:

° Ensuring that the soils have a nonflowable consis-
tency
) Ensuring that moisture or solids do not escape

during transport and disposal of the socils
° Ccntrolling'volatilizatien

Reliabilitv. MNMorth Ditch/Parking lot Arsa=-~Alternative 1
would remove PCB-contaminated solids with concentrations
greatsr than 50 ppm from the North Ditch/Parking Lot area.
The alternative includes groundwater dewatering and treat-
ment, and soil excavation and disposal in a licensed chemical
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waste landfill. This alternative is effective in abating

further PCB contamination of the Waukegan area and Lake Michi-

¢an. North Ditch/Parking Lot A:cn--kltornative 1l &8 con-
sidered reliable.

- Costs. The Order-of-Magnitude cost estimates for lorth
Ditch/Parking Lot Area--Alternative 1 are presented ‘in
-Tables 5-9 and 5-10, for the North Ditch area and Parking

lot area,

respectively. These eostimates were developed as

described for §lip No. J=--Alternative 2B.

The mobilization:; health and safety requirements; engineering,
legal, and administration; and contingency costs included in
Table 5-9 for North Ditch--Alternative 1 are the saze as
described for Slip No. 3~--Alternative 2B. A description of
the major elements included in the remaining Table 5-9 line
{texms follows:

The mobilization; health and safety requirements; engineering,

General site preparation includes the costs to
remove and relocate the chain link fence and rail-
road tracks, remcve and replace pavement, reroute
the 10-inch-diameter sanitary sewer, relocate the
propane tanks, underpin the elevated water tank,
and install pnew manholes for rerouting the sewer.

Bypass North Ditch includes the costs to install
the pipeline arcund the Crescent Ditch and Oval

Lagoon areas and through the sast-west portion of
the North Ditch.

Dewatering includes the costs to install and remove
vell points, pipes, and pumps for dewvatering the
material; install slurry walls; and dispose of
contaminated material from the slurry wall excava-
tion.

Water tresztment plant and water disposal includes
the costs to install and remove a 200-gpm water
treatment plant and the costs for rental of the
water treatment plant.

Excavation and backfilling fincludes the costs to
excavate contaminated material and place the _
material in trucks and the costs to backfill exca-
vated areas with importcd materials.

Transportation and disposal includes the costs to
haul the contaminated material to a licensed cheni-
cal waste landfill. -

lagal, and sadministration; and contingency costs included in
Table 5-10 for Parking lot~--Alternative 1 are the same as
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Tabie 59

DETAILED CnST ESTIMATE
WORTH DITCE
ALTERNLTIVE 1
EXCAVATI-DISPOLE
OMC BAZARDOUS WAST! SITE
VAUKZGAN, TLLIN(IS

S ?0998.061.7

! 13-%:028.0
Present
Capital Sorth of Present
s Descrivzion _ _osts O4¥ Costs Worth
‘ ) Mobilization $ 940,000 0 $ 940,000
h: Bealth and safety rsquireasnts 520,000 0 520,000
{; Ceneral site preyaration 100,00 (] 100,000
,- Bypass orth Ditch 4,720,000 0 4,720,000
é' Devatering 1,660,000 § 20,000 1,680,000
Watar treatmen: pluSt and water
disposal 170,00 20,000 190,000
; Excavation and Sackf{lli{ng 510,0(0 0 510,000
i Tfnnsportntion and disposal 2,290,000 0 2,290,000
‘% o Engineering, -egal, and pduinis-
.o tration _1.860,0C0 10,000 1,870,000
Subtotal 12,770,000 30,000 12,820,000
. _ Contingency 3,830,000 20,000 3,850,000
: Total $16,600,000  $70,000  $16,670,000
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Table 5-10

" DETAILED COST ESTIMATE

PARKIRC LOT
ALTERNATIVE ]
EXCAVATE-DISPOSE
OMC HAZARDOUS WASTE SITE
WAUXEGAN, ILLINOIS

13-5128.0
Present t
Capital Worth of Prosent -
Description Costs OLM Costs Worth 1
Mobilization $ 710,000 0 & 710,000 -
Nealth and safety requirements 390,000 0 350,000 N
hcncral site preparation 330,000 0 330,000 -
Devatering 380,000 § 10,000 390,000 . |
Water trestment plant and wvater
disposal 10,000 10,000 20,000 _
Excavation and backfilling 1,170,000 0 1,170,000
Transportation and disposal 5,250,000 0 $,250,000
Engineering, legal, sand adminis-
tration 1,400,000 10,000 1,410,000
Subtocal 9,640,000 30,000 9,670,000
Contingency 2,890,000 10,000 2,900,000 -
Total $12,530,000 $40,000 $12,570,000

rD998.063.9
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described for S1lip No. 3--Alternative 2B. A description of
the pajor elemerts included in the remaining Table S-10 line
itexs follows:

° Ceneral site preparation includes the costs to
Irencve and replace pavement, reroute a-l12-inch-
diameter high-pressure gas line, and relocate a
light pole. :

° Dewatering includes the costs to install and remove
well points, pipes, and pumps regquired for dewvatsr-
ing of the material; 4nstall slurry walle; and
dispose ©f the contaminated material frcrx the
slurry wall excavatioen.

° Water treatment and water disposal includes tk2
costs for rental of the water treatent pianc.

® Excavation and backfilling dncludes ths cos=3 to
excavate the contaminated material and place it :oun
trucks and the costs to backfilil the excavatec
areas with imported materials.

° Transportation and disposal includes the costs to
haul the contaminated material to a licensed
chemical waste landfill.

. Alternative 3: Excavate-Fix-Dispose

A bypass would be constructed as described for North
Ditch/Parking Lot Area--Alternative 1 (Figqure 5-5). The
excavation area would be dewatered within a slurry wall, >'éd
the well water would be treated as described for North

_Ditch/Parking lot Arsa--Alternative 1. Loils with greater

than 50 ppm PCBs would be excavated with a beckhoe or frons
end loader and placed in trucks to be trensported to the
batch plant. The soil would then be £flxed with portland
cement, locksord, or another fixing ape=t to hydrate the
excess water. The fixed soil would then be transported t:
the curing cells. The fixed solids woulé be curec until
they were nonflowable. The fixed solids would be removed
from the curing cells by front end loaders for transport by
truck to an approved disposal site.

North Ditch Bypass. The bypass would be the same as that
regquired for North Ditch/Parking Lot Arsa--Alteznative 1.
The location of the proposed bypass is shown on Figure 5-5.

Curing Cells. The curing cells for this alternative would
bDe the same as those required for Slip No. 3--Alternative 2B.
The assunmed shape and location are shown on Figure $-5.
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Temporarv Storage Reguirements. In Korth Ditch/Parking Lot
Area~--Alternative 3, excavated solids that are toc wet to be
transported to & licensed chemical waste landfill would
require fixation before disposal. Fixation is expected to
require 1 day of temporary storage for curing. :

"Water Treatment. Water treatment requirements would be the
same as those for North Ditch/Packing Lot Arsa--Alterna-
tive 1.

Operation, Maintenance, and Monitoring Recuirements of the
Completed Remedv. These requirements are the same as those
for North Ditch/Parking Lot Arsa--Alternative 1.

Offsite Disposal Needs, Permit Recuirements, and Transoorta-
ticn Plans. These items would be the same as those fcr
North Ditch/Parking Lot Area--Alternative l, except tha:
approximately 219,800 yd? of fixed PCB-contaminated solids
would require disposal.

Major Ecuipment. Major construction equipment and utilities
required for North Ditch/Parking Lot Arsa--Alternative 3
would be the same as those required for North Ditch/Parking
Lot Area-~Alternative 1, except that a batch plant and electri-
cal services for the batch plant would alsoc be required.

Svecial Engineering Considerations. For KRorth Ditch/Parkirng
Lot Area--Alternative 3, special engineering consideratiors
would be the same as those for North Ditch/Parking Lot Area--
Alternative 1, with the following additional engineering
considerations concerning fixation:

e “Molsture content of solids to be fixed

o Apount of fixing agent required
) Volume of fixing agent
° Volume of solids to be removed

o Possible interference of contaminants with the
fixing agent -

e Time required for curing

® Cost-effectiveness of fixing with portland cement,
Locksordb, and/or other fixing agent

Reliabilitv, NWorth Ditch/Parking Lot Arsa--Alternative 3
would remove PCB-contaminated soll with concentrations
greater than 50 ppm from the North Ditch/Parking Lot area.
The alternative includes groundwater devatering and treat-
ment, scil excavation, fixation of excess water in the socil,
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and solids disposal in a licensed chemical waste landfil].
This alternative would be effective in abating further PCB
contamination ©f the Waukegan area and Lake Michigan. North
Di;;:ﬁinrking Lot Area--Alternative 3 is considered

re .. )

Costs. The Order-of-Magnitude cost estimates for North
Ditch/Parking lot Area--Alternative 3 are presented in
Tables 5-11 and 5-12 for the North Ditch araa and Parking
Lot area, respectively. These cost estimates were developed
as described for Blip No. J--Alternative 2B.

The major elements included {n the Table 5-11 line itexs for
North Ditch--Alternative 3 are the same as described for
North Ditch--Alternative 1, except as noted below:

e Fixation {ncludes the costs to mix the solids with
cement, baul fixed sclids to the curing cells, and
renove the fixed solids from the curing cells.

The description of the major elements included 4in the
Table 5-12 line items for Parking Lot-=Alternative 3 would
be the same as described for Parking lLot--Alternmative 1},
except as follows:

e Fixation includes the costs to mix the solids with
cement, haul fixed solids to the curing cells, and
rexove fixed solids from the curing cells.

Alternative ¢: Contain-Cap (Parking Lot Area Only)

A slurzy wall extending down into the underlying glacial
till would be constructed around the Parking Lot to control
movement of contaminated materials (Pigure 5-6). This altez-
native would control about 36 percent of all the PCBs now
found 4in the North Ditch/Parking Lot area. The site would
be capped with a 3-ft compacted clay layer to seal in the
contaminated soils and reduce infiltration of surface water.
The area would be resurfaced for parking. This would raise
the elevation of the site by 3 toc ¢ ft. Groundwater monitor-
ing wells would be installed around the site for detection
of potential PCB migration.

Containment/Encapsulation. A slurry wall would be constructed
to completely encircle the contaminated area. The proposed
containment area is shown on Figqure S5-6. The existing glacial
till beneath the site would be relied upon to act as a bottex
seal. An impervious cap of 3 £t of compacted clay covered
by asphaltic concrete would be used to cover the top of the
containment area. .
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Table 5-11

ALTERNATIVE )

EXCAVATE-FIX-DISPOSE

DETAILID COST ESTIMATE
WORTH DITCH

OMC EAZARDOUS WASTE SITE

WAUKEGAN, TLLINOIS

13-5128.0
Present
Capital Vorth of Present
Descriprtion Costs O¢M Costs Worth

Mobilizatioen $ 1,520,000 0 $ 1,520,000
Heslth and safety requirements N0.0-OO 0 840,000
_Caneral site preparation 100,000 , 0 100,000
Bypasas Korth Diteh 4,720,000 0 4,720,000
Devatering 1,660,0C0 § .0,000 1,670,000
Water treatment plant and water h

disposal 170,000 10,000 180,000
Ixcavation and backiillin;. 560,000 0 $60,000
Fixation 5,180,000 0 $,180,000
Transportation and d{rposal 2,060,000 0 2,860,000
Ingizeering, legal, and sduminis-

tration 2,990,000 10,000 3,000,000
Sabtocal 20;600.000 30,000 20,630,000
Contingency 6,180,000 10,000 6,190,000
Total $26,780,000 $40,000 $26,820,000
PD998.063.8 5-48
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Table 5-12

DETAILED COST ESTDMWATE
PARKING LOT
ALTERNATIVE 3
EXCAVATE-FIX-DISPOSE
OMC EAZARDOUS WASTE STTE
WADKECAN, TYLLINOIS

13-5M28.0
' Present
Capital Vorth of Presant
___ Degeristion Costs OLtM Costs Worth
P Movilization $ 2,040,000 ©  § 2,040,000
:; Bsaltl and safety regquiriments 1,120,000 [+} 1,120,000
N Ceneral #izc prepzration JBO.QOO 0 330,000
* Devatering 380,000 8 10,000 390,000
- Wazer treatzent plant and vater
disposal 10,000 10,000 20,000
g, Ixcavaticn asd boekfilling 1,280,000 0 1,280,000
Fixation 11,890,000 0 11,890,000
Trangporzation end disposal 6,560,000 0 6,560,000
' Eagineering, legs!, and adminis-
_— sration 4,020,000 10,000 4,030,000
Subtotal 27,630,000 30,000 27,660,000
) Contingency 8,290,000 10,000 8,300,000
i Total $35,920,000  $40,000  $35,960,000
- PD998.063.10 5-49
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Temporarv Storage Recuirements. Parking Lect--Alternative ¢
does not require texporary storage. It does, however, reguire
long-term, onsite storage.

Operation, Maintenznce, and Monitoring Recuirements of the
Completed Remedv. 1In Parking Lot--Alternative 4, PCBs:would
be contained onsite. Groundwater monitoring wells would be
required to determine whether PCBs were migrating from the
contaninant area. Should contaminant movement be detected,
an internal drainage system could be installed to maintain
internal water levels lower than external water levels o
that any leakage is into the containment area. The area
would be capped and returned to its original use as a parking
lot, which would need to be properly maintained in order to
continue to be an impermeable barrier to surface water.

Offsite Disposal Needs, Permi{t Recuirements, and Transporta-
tion Plans. For Parking Lot--Alternative 4, no PCB-con-
taminated s0lids would require offsite disposal. USEPA
waivers in accordance with 40 CFR 761 under TSCA would be
required to leave the PCBs onsite. About 105,000 yd? of
s80il containing about 277,700 1b of PCBs would be contained
in-place on the site at the eastern end of the Parking lot
area.

.M2jor Eculpment. Major construction equipment and utilities
recuired for Parking Lot Area--Alternative 4 include:

° Backhoe

[ Front end loader

o Dump trucks

® $lurry trench excavator

° SBlurry mixing equipment

® Bulldozer

] Compactor

) Paving equipment

e Electrical lighting

° Water service for contractor's temporary facilities

Special Encineering Considerations. For Parking lot--Alterna-

tive 4, speci:al eng.neering considerations concerning contain-

ment and capping of the Parking Lot area include:
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° Depth and construction techniques for the slurry
vall to ensure its integrity

° The effects of PCBs on slurry walls

™ Selection of cap materials and deternination of

correct placement methods

° Design of asphaltic concrete pavement for prolonged
service as a mambrane '

Reliability. Parking lot--Alternative 4 would not dispose

of PCB-corntaminated soil offsite but would contain and cup
the Parking Lot area. Thers is no data or long-term reliabil-
ity of this alternative. The shoreline of Lake Michigan is
changing and may encroach upon the containment srea. Ground-
water fluctuations may cause &-ying ané crackinc of the slurry
walls or the clay cap. Treezirg and thawing action may also
cause deterioration ©f tho slurry walls and cap. The underly-
ing glacial ¢ill may have cracks, fissures, or pockets of
mcre permeable material through which 2CCs could migrate.
The containment are2 must Le monitorsd to permit ongoing
evaluation of the effectiveness and integrity of the slurry
walls and clay cap. The reliability of the containment can
be enhanced with development of additional desicn details:

) Freeze-thaw prctlems could be reluced by terminating
the slurry and cap wall below ¢tha frostline.

e Use ©f a flexille membrane for the cap could be
considered for nore freedor. in site grading.

e Should contarinant movement be detected, an internal
drainage system could be installed to maintain inter-
pal water levels lower than extarnal levels sc that
any leakage would be into the containrent area.

Consideration of ther: <vpes of detalls ¢uring Jdesign would
make this alternative efiective in atating further PCB con-
tamination in the Waukegan area and lLake Michigan. Parking
lot--Alternative 4 is ccnsidered reliaktle.

Costs. The Order-of-Magnitude cost estimate for Parking
Lot--Alternative 4 is presented {n Tadble 5-13. This cost
estimate wvas developed as described for Slip No. 3--Alterna-
tive 2B, ‘

The mobilization; bealth and safesy regquirements: engineering,

legal, and administration; and contingency costs {ncluded in
Table 5-13 for Parking lot--Alternative ¢ are the same as
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Table 5-113

DETATLED COST ESTDUTE
PARKING LOT
ALTERNATIVE &
CONTAIR-CAP
OMC BAZARDOVUS WASTE SITE
WADKZGAN, TLLINOIS

13-5M28.0
Present
Capital Sorth of Preassnt
Description Costs O&M Costs Worth
'uobiliution $ 160,000 0 $ 160,000
Eealth and safety regquirements 90,000 0 90,000
Caneral site prcpa.ntion 110,000 0 110,000
$lurry wall 750,000 0 750,000
Cap and regrade $00,000 o] 500,000
Rasurface parking lot 230,000 0 230,000
Monitoring (wells) 30,000 $240,000 270,000
Ingineering, lsgal, and sdminis~
tration 320,000 40,000 360,000
Subtocal 2.!90.000 280,000 2,470,000
Contingency 660,000 30,000 740,000
Total $ 2,880,000 $360,000 $ 3,210,000
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described for $lip No. 3--Altermative 2B. A description of

the major elements included in the remaining Table 5-13 line
itens follows: :

° General site preparation includes the costs to
remove and replace pavement, reroute & 12-inch-
diameter high-pressure gas line, and rclocate a

light pole.

° $lurry wall includes the costs to install a soii-
bentonite slurry wall.

) Cap and regrade includes the costs to provide and
install the filter fabric, drainage system, and
clay cap.

° Resurface parking lot includes the cost: to pave

the containment area.

® Monitoring (wells) includes the costs for inctall-
ing and monitoring groundwater monitoring wells.

Alternative 4A: Excavate-Contain-Cap (North Ditch Arez Ornly)

A bypass would be constructed to divert surface water flow
arocund the highly contaminated areas ©f the Crescert Ditch
and Oval Lagoon (Figure $-7). The bypass would fall directly
into Lake Michigan. The North Ditch soils would be dewatere:l
using well points and pumps. Well water would be routed tc
an onsite water treatment plant for suspended solids and PCE
removal (to 1 ppb PCBs), then discharged to the lake or to a
sanitary sever.

A slurry wall extending down into the underlying glacial
ti{ll would then be constructed around the Crescent Ditch and
Oval Lagoon to control movement of contaminated materials.
The excavated PCB-contaminated soils from the Ecrth Ditch
and about ¥ £t of PCB-contaminated soll from the¢ <rescent
Ditch area would be placed and compacted 4{n the Oral lagoon
area. Alternative 4A would control about 64 perceat of all
the PCBs now found in the Korth Ditch/Parking Lot a-ea. The
site would be capped with a 3-ft compactsd clay laver to
seal in the contaminated scils and reduce infiltration of
surface water. The area would be resurfaced for parking.
This would raise the elevation of the Oval Lagoon area by 20
to 25 f£t. Groundwater monitoring wells would be installed
around the site for detection Of potential PCB migration.

¥orth Ditch Bypass. A gravity pipeline bypass would be con-
structed to divert surface wvater flow around the highly con-
taminated areas, the Crescent Ditch and Oval lagoon. The
location of the proposed bypess is shown on Figure 5-7. This
bypass would collect drainage from the l6-inch-diameter stor™
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drain (that flows north at the west edge of OMC's property),
from OMC plant roof drains, and from regraded areas north
and south of the Crescent Ditch. The bypass would discharge
to Lake Michigan. It would be constructed gsouth of the gheet
piling just north of the east-west portion of the North Ditch,.
The Parking lot area would be regraded to divert lurlace
water flow to catch basins.

An aresa of PCB-contaminated socil approximately 15 ft deep by
25 ft wide from the North Ditch would be excavated and dis-
poted of in the Oval Lagoon area. Before excavation, the
existing sheet piling (along the north side of the North
Ditch) would be fitted with extensions and driven an esti-
mated S to B8 ft, penetrating into the confining clay layer.
Additional sheet piling would be driven on the socuth side of
the North Ditch. The area would then be Jdewatered. After
excavation, the area would be backfilled and the gravity
pipeline installed.

Containment/Encapsulation. A slurry wall would be constructed
to completely encircle the contaminated area. The proposed
containment arsa is shown on Figure 35-7. The existing glacial
till beneath the site would be relied uvpon to act as a bottom
seal. An impervious cap of 3 ft of compacted clay covered

by asphaltic concrete would be used to coves- the top of the
tontainment arsa.

Temporary Storage Requirements. KEorth Ditche--Alternative-4A
does not require temporary storage. It does, however, reguire
long-term, onsite storage.

Water Treatment. Groundwater removed from the areas to be
excavated may need to be treated before it can be discharged
back into the environment. The water treatment process would
be the same used in 5lip WNo. 3--Alternative 2B. The ground-
water would be pumped directly to a 200-gpm package water
treatment plant for treatment, and discharged to lLake Michigan
©r tO a sanitary sewsr. The treatment plant would be used
for about 2 months.

%ggrltian>HaintcnnncoL;lnd Monitoring Recuirements of the
ompleted Remedy. In North Datch--Altsrnative 4A, PCBs
would be contained onsite. Groundwater monitoring wells
would be required to determine whether PCBs were migrating
from the containment area. S$Should contaminant movement be
detected, an internal drainage system could be installed to
maintain internal water levels {owor than external water
levels so that any leakage {8 into the containment area.
The area would be capped. The cap would need to be properly
maintained in order to continue to be an impermeable barrier
to surface water.
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Offsite Disposal Needs, Permit Recuirements, and Transoorta-
¢ion Plans. For North Ditch--Alternative 4A, no PCB-con-
taminated solids would require offsite disposal. USEPA waivers
in accordance with 40 CFR 761 under TSCA would be required ¢p
leave the PCBs onsite. About 70,800 yd? of soil ctontainiug
about 495,500 1b of PCBs would be contained in-place on the
site. :

Major Equipment. Major construction equipment and utilities
required for North Ditch--Alternative 4A include:

. Pile driver

° Backhoe

o Front end loader

° Dump trucks

° Construction dewatering equipment

° $lurry trench excavator

[ Slurry mixing equipmant

o Bulldozer

° Compactor

° ’avin§ equipment

°® Zlectrical lighting

® Water service for contractor's temporary facilities
$p2cia) Encineering Considerations. For North Ditch-=-Alter-

native 4A, the following special engineering considerations
are presented. :

Engineering considerations concerning construction dewvatering
(grcundwater) include:

e Rate and duration of well point pumping befcre
satisfactory moisture content in soils is cbtained

Engineering eonsidcrntiéns concerning excavaticn {(nclude:

° Possidle contamination behind sheet piles acdjacent
to the North Ditch

Engineering considerations concerning the water treatment
process include: .
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® Determining the cost-effectiveness of replacing
activated carbon with Klensord for soluble PCB re-
moval 1f the activated carbon should bccone blinded
by the pily nature of PCBs

° Water quality requirements for discharging ta the
lake or to a sanitary sewer

.Ingineering considerations concerning containment and capping
of the North Ditch area include:

° Depth and construction techniques for the slurry
wall to ensure its integrity

] The effects ©f PCBs on slurry walls

° Selection of cap materials and determination of
correc: placement methods

® Design of asphaltic concrete pavement for prolonged
service as a membrane

Reliability. NKorth Ditch--Alternative 4A would not dispose
of PCB-contaminated soll offsite but would contain and cap
the Crescent Ditch and Oval Lagoon area. There is no data
‘on long-term relisbility of this alternative. The shoreline
of Lake Michigan is changing and may encroach upon the con-
tainment area. Groundwaver fluctuvations may cause drying
and cracxing of the slurry walls or the clay cap. Freeiing
and thawing action may also cause deterioration of the slurry
walls and cap. The underlying glacial till may have cracks,
fissures, or pockets of more permeable material through which
PCBs could migrate. The containment area must be monitored
to permit ongoing evaluation of the effectiveness and inte-
grity of the slurry walls and clay cap. The reliability of
the containment can be enhanced with development of addi-
tional design details:

° Freeze-thaw problems could be reduced by ter-
minating the slurry and cap wall below the
frostline.

® Use of a flexible menbrane for the cap could be
congidered for more freedom in site grading.

o S$hould contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal vater levels lower than external levels
so that any leakage would be into the containment
area.

Consideration of these types of details during design would
make this alternative effective in abating further PCB3
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contamination of the Waukegan area and lake Michigan. North'
Ditch-=-Alternative 4A is considered reliable.

Costs. The Order-of-Magnitude cost estimate for WNorth Ditch--
Alternative 4A is presentcd in Table 5-14. This cost estimate
was deve.oped as described for Slip No. 3--Alternative 2B,

The mobilization; health and safety requirements;. engineering,
legal, and adninistration; and contingency costs included in
Table 5~14 for North Ditcli-=-Alternative 4A are the same as
8escribed for Slip No. 3--Alternative 2B. A description of

the major elements included in the remaining Table S5-14 line
items follows:

e Generzl site preparation includes the costs to
remove &nd reiccate the chain link fence and rail-
roac tracks, reiove and replace pavement, reroute
the l0-inch-ciaveter sanitary sewer, relocate pro-
vene tanks, tvnlerpin the elevated water tank, and
install new Tanboles for rerouting the sewer.

° Bypass includes the costs to install the pipeline
around the Crescent Ditch and Oval lLagoon areas
and throuch the sast-west portion of the North
Ditech.

® $lurry wail inzludes the costs to install a
scil-bentonite 2lurry wall.

e Cap and grade &ncludes the costs to provide and
install the filter fibric, drainage system, and
clay cap; to excavate material from the Crescent
Ditch area;: and to place excavated material in the
Oval Lagoon area.

® Resurface includes the costs to pave the contain-
ment area.

° Monitoring (wells) includes the costs for install-
ing and monitor.iag the groundwater monitoring wells.

Alternative 4B: Excavate~Contain Part of Z-W Portion of the

North Ditch-Cap (North Ditch Area Only)

A bypass would be constructed to divert surface wvater flow
around the highly contaminated areas of the Crescent Ditch
and Oval lLagoon (Figure 5-7). The bypass would fall direct-
ly into lLake Michigan. The North Ditch soils would be dewa-
tered using well points and pumps. Well water would be routed
to an onsite water trsatment plant for suspended solids and
PCB removal (to 1 ppb PCBs), then discharged to the lake or
tO a saritary sewer.
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Tadle 3-14

DETAILED COST ESTIMATZ

NORTE DIICE
ALTERNATIVE 44
EXCAVATE~CONTAIN-CAP
OMC BAZARDOUS WASTE SITE
WAUKEGAN, TILIINOIS
13-5128.0
Presant
Capital Sorth of Preseat
Description Costs O&M Costs Worth
Modilization . $ 430,000 o] $ 480,000
Eeal:bk and safety veguirenents 260,000 0 260,000
Gene-al site preparation 110,000 0 110,000
Bypass 3,510,000 0 3,510,000
$lurry Vall 610,000 0 610,000
Cap and Crade 410,000 0 410,000
Resurface 100,000 o 100,000
Monitoring (wells) 20,000 $240,000 260,000
Engizeering, legal, and
adz{nistration 930,000 40,000 970,000

Subtotal $ 6,430,000 280,000 6,710,000
Contingency _ 1,930,000 80,000 2,010,000
Total $ 8,360,000 $360,000 $ 8,720,000

rD998.063.12 : 5-38
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A slurry wall extending down into the underlying glacial ¢i111
would then be constructed arcund the Crescent Ditch and Oval
Lagoon to control muvement of contaminated materials. The
excavated PCB-contaminated soils from the North Ditch angd
about 3 £t of PCB-contaminated scil from the Crescent Diteh
area would be placed and compacted in the Oval Lagoor area.

. This alternative would not address approximately 19,500 yd>

of scil containing 3,400 1lb of PCBs with concentratiorns between
50 and 5,000 ppr in the sast-wvest portion of the Forth Ditech.
Alternative 43, however, would control about 64 percent of
all the PCBs now found in the North Ditch/Parking Lot area.
The site would be capped with a 3-ft compacted clay leyer tc
seal in the contaminated scils and reduce infiltration of
surface water. 7The area would be resurfaced for pariing.
This would raise the elevation of the Oval lLagoon area by
about 10 ft. Groundwater monitoring wells would be ‘=stalled
around the site for detection of potential PCB migratisx.

North Ditch Bvpass. A gravity pipelinc bypass wourld Le con-
structed to divert surface water flcw e:round the highly con-~
taminated areas, the Crescent Ditch and Oval Lagoon. The
location ©f the proposed bypass is shown on Figure 5-7.
This bypass would collect drainage frox the 36-inch-~diametsr
storm drain (that flows north at the west edge of OMC's
property), from OMC plant roof drains, and from regraded
areas north and south of the Crescent Ditch. The bypass
would discharge to Lake Michigan. It would be constc-ucted
scuth ©f the sheet piling just north of the sast-west por-

‘tion of the North Ditch. The Parking Lot area would te Ze-

graced to divert surface wvater flow tc catch basins.

An area of PCB-contaminated scil approximately 10 £+ dsep bv

7 £t wide would be excavated from the North Ditch and disposied
©f in the Oval lagoon area. The area would be dewvatered.
After excavation, the area would be backfilled and tha grav.ty
pipeline installed.

Containment/Encavsulation. A slurx: wzll woulé be construcued
tc completely encircle the contamilated area. The prozcosed con-
tainment area is shown on Figqure S5-7. The existing giicial till
beneath the site wruld be relied upon to act &5 a bottom seal.
An {mpervious cap of 3 ft of compacted clay covered by asphaltic
concrete would be used to cover the top of the containuent area
and the east-west portion of the North Ditch (bypass acea).

Temporary Storace Requirements. North Disch--Alternative 4B
does not require temporary storage. It does, however, require
long-term, onsite storage.

Water Treatment., Groundwvater removed -from the areas to be
excavated may need to be treated before it can de éischarged
back into the environment. The water treatment process would
be the same useld in §$lip No. 3--Alternative 2B. The groundwater
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would be pumped directly to a 200-gpm package water treatment
plant for treatment, and discharged to Lake Michigan or to a

sanitary sever. The treatxent plant would be used for adbout

2 months. . -

Operation, Maintenance, and Moni{toring Recuirements of the
Completed Remedy, In Korth Ditch-=Alterrative 4B, PCBs
would be contained onsite. Groundwater ponitoring wells
would be required to determine whether PCBs were migrating
from the containment area. Should contaminant movement be
detected, an intermnal drainage system could be installed to
maintain internal water levels lowver than external water
levels s0 that any leakage is into the containment area.
The area would be capped. The cap would need to be properly
maintained in order to continue to be an anermoable barrier
to surface wvater.

Offsite Disprosal Needs, Permit Requirements, and Transvorta-
tion Plans. For North Ditch--Alternative 4B, no PCB-con-
taminated soli{ds would require offsite disposal. USEPA
wvaivers in accordance with 40 CFR 761 under TSCA would be
rzequired to leave the PCBs onsite. About 51,400 yd3 of soil
containing about 452,100 1b of PChs vould bc contained
in-place on the site.

Madjor Ecuipment. Major construction equipment and utilities
reguired for North Ditch-=-Alternative 4B include:

e Pile driver b
° Backhoe

° Front end loader

° Dump trucks

o Construction dewvatering equipment

° S$lurry trench excavater

° $lurry mixing equipment

) Bulldozer

e Cozpactor

° Paving equipment -

° Zlectrical lighting

o Water service for contractor’s temporary facilities
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$pecial Encineering Considerations. For North Ditch--
Alternative 4B, the followiny special engineering cons;dcrn-
tions are presentcd

Engineering considerati{ons concerning construction dcwa-
tering (groundwater) dinclude:

* Rate and duration of well pcint pumpinqibefore
satisfactory moisture content in soils is obtained

Engineering considerations concerning excavation include:

° Possible contamination behind sheet piles adjacent
to the Neorth Ditch

Engineering considerations concerning the water treatment
process include:

® Deternining the cost-effectiveness of replacing
activated carbon with Xlensord for scluble PCB re-
moval 4f the activated carbon should become blinded
by the oily nature of PCBs

°® Water quality requirements for discharging to the
lake or to a sanitary sewer

Ingineering considerations concerning containment and cap-
ping of the North Ditch area include:

e Depth and construction techniques for the slurry
wall to ensure its integrity

° The effects of PCBs on slurry walls

° S$election of cap materials and determination of
correct placemant methods

° Design of asphaltic concrete pavement for pro-
longed service as a membrane

Reliability. NWorth Ditch-=Alternative 4B would not dispose
of PCB-contarminated scil offsite but would contain and cap
the Crescent Ditch and Oval-lagoon area. There is no data
on long-term reliability of this alternative. The shoreline
of Lake Michigan is changing and may encroach upon the con-
tainment area. Groundwater fluctuations may cause drying
and cracking of the slurry walls or the clay cap. Freezing
and thaving action may alsc cause deterioration of the slurry
wvalls and cap. The underlying glacial till -n{ bave cracks,
fissures, ©r pockets of more permeable material through which
PCIs could migrate. The containment area must be monitored
to permit ongoing evaluation of the effectiveness and inte-
grity of the slurry walls and clay cap. The reliability of
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the containment can be enhanced with developrient of addi-
tional design details: .

) Freeze~thaw probliems could be reduced by terminat-
ing the slurry and cap wall below the frostline.

o Use of a flexible membrane for the cap could be
. considered for more freedom in site grading.

® $hould contaminant movement be detected, an inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
8o that any leakage would be into the containment
area.

Consideration of these types of details during design would
make this alternative effective in abating further PCEB con-
tanination of the Waukegan area and lake Michigan. North
Ditch--Alternative 4B is considered reliable.

Costs. The Order~cf-Magnitude cost estimate for North Ditch--
Alternative 4B is presented in Table 5-15. This cost estimate
was developed as described for §lip No. 3-~-Alternative 2B.

. The mobilizaticn; bhealth and safety requicexmerts; engine-
ering, legal, and administration; anéd contingency costs in-
cluded in Table 5~-15 for North Ditch--Alternative 4B are the
same as described for Slip No. 3--Alternative 2B. A de-
scription of the major elements included in the remaining
Table 5-15 line items follows:

® General site preparation includes the costs to
remove and relocate the chain link fence and rail-
road tracks, remove and replacs pavenent, reroute
the 10-inch-diameter sanitary sewer, relocate pro-
pane tanks, underpin the elevated water tank, and
install pew manholes for rerouting the sever.

° Bypass includes the costs to install the pipeline
around the Crescant Ditch and Oval lagoon areas
and through the east-west portion of the North
Ditech.

) Slurry wall 4ncludes the costs to install a
soil-bentonite plurry wall.

° Cap and grade includes the costs to provide and
install the filter fabric, drainage system, and
clay cap; to excavate material from the Crescant
Ditch area; and to place excavated material in the
Oval Lagoon area.
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Table 5-15

DETAILED COST ESTIMATE
WORTE DITCE
ALTERNATIVE 4B
EXCAVATE~-CONTAIN-CAP
OMC HAZARDOUS WASTE SITE
WAUKECAN, ILLINOIS

13-5128.0
Prulcn:.
Capital Worth of Present
Tcaeriptoon Costs OLM Costs Worth
Mobilizatior $§ 220,000 0 $ 520.000
Health and safety vequirements 120,000 0 120,000
General site preparaticn 110,000 0 110,000
* Bypass 1,050,000 0 1,050,000
Slurry Well 610,000 0 610,000
Cap and Graca 300,000 0 300,000
Resurface 100,000 0 100,000
Moni:oriag (wells) 20,000 §240,000 260,000
Zngineering. legal. and
sdzinistrazion 430,000 40,000 470,000
Subtotal $ 2,960,000 280,000 3,240,000
Contingency 890,000 80,000 970,000
Total $ 3,850,000 §360,000 $ 4,210,000
rD998.098.1 5-6)
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° Resurface includes the costs to pave the contain-

ment area. ' _
° Monitoring (wells) includes the costs for 4install-

ing and monitoring the groundwater monitoring

wells. : .

s Subalternative JI: Select Excavation

This subalternative would be used only in conjunction with

Alternatives 4A or 4B. °“Hot spots®" would be removed fronm

the Crescent Ditch/Oval Lagoon area and disposed of offsite,

"Hot spots” consist of 5,500 yd? of scils with PCB concentra-~ -
tions in excess ©0f 10,000 ppm. Subalternative I would remove

and dispose of offsite 37 percent of all the PCBs now found

in the North Ditch/Parking Lot area (440,500 1lb of PCBs).

These socils would be excavated and then loaded into trucks

for transportation to an approved disposal site.

Offsite Disposal Needs, Permit Requirements, and Transporta-
tion Plans., These items would be the same as for Slip No., 3=--
Alternative 2B, except that about 5,500 yd? of PCB-contaminated
sclids would require disposal. For Alternative 4A in conjunc-
tion with Subalternative I, about 65,300 yd? of socil
containing 53,000 b of PCBs would be contained in-place in
the containment arca. For Alternative 4B, about 45,900 ya?
cf sedizent contairing 51,600 1lb of PCBs would be contained
in-place in the containment area. A permit to operate con-
struction eguipment under the existing power line would be
required.

$Svecial Encineerinc Considerations. The following special
engineering considerations are presented.

Engineering considerations concerning disposal of the PCB-
contaminated soils include:

® Ensuring that the soils have a nonflowable consis-
terncy
] Ensuring that moisture or sclids doc not escape

during transport and disposal of the solils
L Controlling volatilization

Reliabilitv., Korth Ditch--Subalternative I would remove and
dispose of PC3-contaminated soils with concentrations greater
than 10,000 ppm from the Crescent/Ditch Oval lagoon area.
Subalternative I includes excavation and then disposal 4in a
licensed chemical waste landfill. This subalternative would
be effective in abating further PCB contamination of the
Waukegan area and lake Michigan. Subalternative I is con-
sicdered reliable.
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Costs. The Orcder-of-Magnitude cost estimate for Korth Ditch--
Subalternative I is presented in Table 5-16. This cost esti-
mate was developed as described for S1ip No. 3--Alternative 2B.

The mobilization; health and safety requirements; cnqincerinq,
legal, ard admninistration; and contincency costs §ncluded &n
Table 5-16 for North Ditch--Subalternetive I are the sane as
described for Slip No. 3--Alternative 2B. The description

of the major elements included in the remaining Table 5-16
line items follows:

) Excavation includes the costs to excavate the ®hot
spots® in Crescent Ditchk and Oval lagoon.

° Transportati=n and digposal inclides the costs to

haul the ccntaminatisc material to an approved bnz-
ardous waste lancdfill,
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Tadle 516

DETAILED COST ESTIMATE
NORTE DITCH
SUBALTERNATIVE 1
SELECT EXCAVATION
OMC HAZARDQOUS WASTE SITE
WAUXLGAN, TLLINOIS

13-5128.0
Presant
Capital Worth of Present
Description Costs OL™ Costs Worth
Mobilizatien $ 40,000 0 $ 40,000
. Health and safety requirements 20,000 0 20,000
Ixcavation 150,000 0 150,000
Transportation and disposal 280,000 o] 280,000
Ingineering, legal, and
administration 80,000 0 80,000
Sudbtotal $70,000 0 570,000
Contingency 170,000 0 170,000
Tocal § 740,000 0 $ 740,000
?D998.0613.13 =66
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BB Section €
BER DETAILED EVALUATION-=ENVIRONMENTAL ASPZCTS

This section discussecr the potential environmental iﬁbacts

¢f the alternatives retained in Section 4. The engineering
ar.d cost aspects of these alternatives are discussed in Sec-
tion 8. .

‘This section is divided into three main parts. The first

prrt 45 a description of the affected environment of the
Waukegan Barbor vicinity. This description is a synopsis of
an unpublished ernvirorzmental assessment prepared by WAPORA,
Inc., under contirect to USEPA Region V (048).

The second part ZAiscusses the impacts of no action. It
cescribes contazinaticn levels that would remain for each of
the four suba:zeczs under consideration: $lip ¥o. 3, the Upper
Harbcr, the Nor=7 Ditch area (North Ditch, Crescent Ditch,
arnd Oval lacocn!, and the Parking Lot area. It then sum-
p>rizes the impects ©2 PCB contamination on fish, animals,
putlic health and safety, and sociceconomics.

The third pert is an evaluation of each remedial action alter-
nezive. It includes Impacts and mitigation measures; the
éduration ©f cleaaup activities; an evaluation of the reli-
abili{ty of clesanup techniques; and permit requirements.

PART 13 AFFECTED ENVIRONMENT

Trhe afZected en-ironment consists of the natural and manmade
resources of ths Waukegan Harbor area. For the purposes of
¢his discussion, Waukegan Harbor is broadly defined as the
area encompassing both Waukegan Narbor and the nearshore
zone of lake Michigan along northern lllincis. The follow-
irg discussion i3 a syncpsis ©f an unpublished environmental
arsessment prepared by WAPORA, Inc., under contract to USEPA
Region V (048).

CLINATE

The climate of Waukegan is predominantly continental and is
similar to that of Chicago. Eowever, the presence ©of the
Great lLakeas, especially Lake Michigan, bas a moderating effect
on climatic cond tions. In 1980, the average surmmer tempera-
ture was 72.2°F and the average wvinter temperature was 24.3°F.

Although precipitation in the project area is produced pri-
marily by warm moist air masses that pass over the Gulf of
Mexico, Lake Michigan often is the scurce of moisture for
heavy winter snovwfalls.. Thunderstorms which occur in the
r.oroe usually ace heavy and variable.
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The predominant winds are from the west-northwest and are
stronger along the lakefront. Wind speeds in Chicago in
1980 averaged 9.9 mph. Average wind speeds were higher in
the winter months (10.7 mph) than {n the summer months
(3.0 mph). :

NOISE

Several industries are located in the barbor area, and noise
generated by industrial operations can be expected near and
around the harbor. The majority of this noise can be at-
tributed to transportation-related activities (truck hauling,
barge traffic, and railrcads). The strict enforcement of
the S5-knot speed limit in the harbor is effective in reducing
noise levels attributable to barge traffic. It alsc minimizes
ncisc generated by recreational boats. Some railroad noise
can also be expected from the two lines that run along the
western border of the harbor. .

TOPOGRAPHY

Lake County is located in the Wheaton Morainal part cf the
Great Lakes section of the Central Lowland province. A narrow
strip of land approximately 2.0 to 3.0 miles wide along the
eastern edge of the county, in wvhich much of the City of
Waukegan is located, drains into Lake Michigan. The majority
of the remaining land area drains into the Des Plaines River
or into the Fox River in the western part of the county.

The elevations in the project area are less than 600 £t Naticnal
Geodetic Vertical Datum (NGVD), and the entire harbor area
east of Pershing Rcoad is slightly less than 5%0 ft RGVD.

The ares immediately surrounding Waukegan Barbor is relatively
flat and bas a slight slope to the east toward lLake Michigan.

The coastzl water and harbor water are designated as within
Zone A2 of the flood hazard boundary map prepared for the
City of Waukegan in 1976 by the Federal Insurance Ad=ministra-~
tion of the U.S. Department of Housing and Urban Development.
This designation indicates that thers is a 2-ft elevation
difference between the land areas that would be affected by
the 10-year flood and the 100-year flood. The highest eleva-
tion reached during the 10-year flood is 582 £t NGVD, and
the highest elevation reached during the 100-year flood is
S84 £t NGVD. The land irmediately surrounding Waukegan Harbor
is within 2Zone C, a designation which indicates an area of
minizal flooding (above the 100-ysar flood).

GEOLOGY
An examination of the geology of the shoreline in the vicin~-
ity of the project area suggests that accretion rather than

erosion is occurring and that erosion of the shore and/or
the engineered facilities may not be a problem during the
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project period. The surficial sandy socils are underlain at
shallow depths by clayey strata of great lateral extent,

SO0ILS

The entire Waukegan Barbor area is made land. Thus, the
substrate material {s probably a mixture of spoil, building

‘rubble, and beach sand. Prior to £illing, the area was a

combination ©f wet marsh soils and beach sands. Present
s0il characteristics are a function of manmade deposits and
naturally deposited beach sands.

GROUNDWATER

The sand and gravel associated with glacial drif: deposits
in the vicinity of Waukegan and ¢he $ilurian dolomite on
which they are located comprise the shtllow groundwater
systexn. Rainfall provides loczl recharge tc this system and
indirectly to deeper agquiferz. Iu the Waukegan area, the
next important aguifer below the dolomite is the St. Peter
Sandstone, the top of which is approximate.y 780 £t beneath
the surface. In this part ©f Lake County, large quantities
of good qQuality water occur mainly at consilerable depths.

Sand and gravel deposits form the main acuiferr in the
shallow glacial d..iv. The distributicn of these bodies is
erratic and discontinuous, reflecting the nature ©f the

‘glacial and periglacial water bodies in wiich they were

deposited. The glacial till deposits slope gently toward
Llake Michigan. A typical cross sectiocn c¢f the beaach ridge
conplex that makes up the Waukegan shcre wnuléd stow shallow
sand and/or gravel aquifers approximately )0 to 15 £t thick
at depths to 75 or 100 ft. 1In the Waukegan aresa, these
agquifers are not exceptiocnally productive. The water of
Lake Michigan does not recharge the subsurface agiifers.

An investigation condusief for USEPA an 1973 and 1980 4indi-
cated that the contamirat_o2 in the Ncrth ' tch and Parking
lot area is contained in a water table aquifer composed of
sané ané gravel. The water table aguifer is underlain by an
aquitard and is hydraulically connected with the water of
Lake Michigan. Water movement in the aquifer is influenced
by water levels in Lake Michigan and by stormwater in the
Forth Ditch. The Korth bitch drainage system is connected
to the lake. When the water level in the ditch is relatively
low, groundwater moves toward the ditch in both a bhorizontal
and vertical (upward) direction. When water 4in the ditch is
relatively high, recharge to the aquifer occurs at shallow
soil depths. At greater depths, water passes under the ditch
with a slow lakeward component ©f movement. Following any
rapid rises of the water level in the ditch associated with
storowater, the velocity of the lakewazd groundwater flow
increasess.
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In the general vicinity of Waukegan, wvater from the $ilurian
dolomite is reported to contain hydrogen sulfide i{n quantities
sufficient to impair {ts quality for domestic use. The City
of Waukegan obtains its water supply from Lake Michigan;
thus, little demand is placed on the shallow groundwater of
the area. ' v

SURFACE WATER QUALITY

The water quality data of greatest interest are turbidity,
suspended solids, chemical oxygen demand (COD), biochemical
oxygen demand (BOD), and oil and grease because they reflect
spatial and temporal variations in the amount of suspended
organic material in the surface water. It is generally
acknowledged that PCBs have a high affinity for organic mate-~
rials and absord to them preferentially. Therefore, vhen
the parameters of interest are found ia bhigh concentrations,
it can be inferred that there also are increased amounts of
PCBs associated with suspended autochthonous material.

Seasonal variations in turbidity are evident from sampling
data obtained from studies on Lake Michigan by various agen-
cies. Sampling data for five USGS sampling stations located
on the Illinois shore of Lake Michigan, cocllected during the
months of April to October from 1968 to 1976, indicate that
levels are high in the spring, decrease duriang the summer
months, and increase gradually in the autumn. Although the
data are variable among the five staticns, the levels were
consistently lowest at the two Waukegan Beach stations.
Annual sampling done at three stations near Waukegan Harber
by Industrial Bio-test Laboratories, Inc., resulted in a
similar seasonal pattern. Llimnetics, Inc., sampled turbidity
near Waukegan Harbor on March 14, 1974, and on July 24-25,
1974. Turbidity levels ranged from 2 to 5 Jackson Turbidicty
Units (JTU) in July and from $7 to 59 JTU in March. The
higher springtime levels are thought to be due primarily tc
the effects of spring runoff and increased storm-related
movement of water and sediment. Spatial variations of
turbidity levels near Wauksgan are also evident from the
data.

In 1971, seasonal variations of total suspended sclids (TSS)
wvere evident at & sampling station located at the Commonwealth
Edison coal-fired generating station north of Waukegan Narbor.
Maximum levels measured were 120 mg/l during the spring and
autumn months. Lavels ©f TSS were highest during the spring
and -the autumn. The generating station intake is located in
a harbor {mmediately north of Waukegan EKarbor; thus, it is
likely that variations in TSS found there are representative
of the Waukegarn Harbor area.

Dissolved oxygen (DO) concentrations usually are near satura-
tion at all depths of Lake Michigan throughout the year,
except for harbors and certain inshore areas near Chicago.
In the Waukegan ares, as elseavhere, minimum DO concentrations
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wvere recorfed during the summer and maximum concentrations
occurred in the winter. BOD and COD measurezents are made
to determine the potential effect of oxygen-demanding mate-
rial on the aquatic environment. ~Although BODg often varies
seascnally, this trend is not reflected in the lirmited date
available for the Waukegan area. The results of samples
taken at five stations along the western shore of lake
Michigan during the months of April through October {n 1978
and 1979 @id not indicate a seasonal trend in COD. Monthly
BODg and COD values recorded over a l-year period 4i¢ not
indicate a ssazonal pattern at three inshore stations rnear
Wauvkegan.

Recreational and industrial activities are major sources of
©il and grease in surface wvaters. lavels of these rubscarces
cften are higher in harbor areas due to commercial or recreas-
tional navigation and the relatively restricted flow patterns.
Sarpling for o©il and grease was done at several stazizns
near the US Steel plant south of Waukegan. The levels e~
sured generally were less than 1.0 mg/)l 4{n March ard Julr
for the inshore stations. Offshore, the level at one staticr
reached a high of 9.0 mg/1l. Two offshore stations locuted
betweer Waukegan and the US Steel plant had concentrations
©f 9.0 mg/1 and 2.5 mg/l, respectively.

The extensive recreational and commercial boating activities
in Waukegan Earbor are likely tc result in periodic increascs
in turbidity and other related pollutants wherever depths
average less than about 10 feet. Other pollutant scurcus to
lake Michigan include permitted discharges for local industry
and for the Waukegan sewace trsatment plant. Beavy industrial
use of the lands surrounding Waukegan Earbor more than likely
results in seascnal high surface runcff-borne loads c¢f heavy
metals and dust. The cumulative result of the surraunding
industrial setting, recreational boating activity, commercial
shipping, and lack of flow-through water movement is a highly
turbid harbor. The fact that periodic maintenance Rtedjinc
has been conducted 4ir the harbor {ndicates consilerable
sediment deposition from numerous sources. '

TERRESTRIAL BIOTA .

The Waukegan Narbor area lies within the Lake Michican Dures
Section ©f the Northeastern Morainal Division of Illinois.
This is the most recently glaciated area of the state, and
many rare species of plants are present in Illincis Beach
State Park, approximately 1.5 miles north of Waukegan harbor.
The natural communities present in the harbor area include
those characteristic of and limited to the shore of lLake
Michigan (beach and foredune communities) and those charac-
teristic of disturbed areas (successional communities and
developed land). ' :
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Vegetation

The area to the east of the project site is a public beach,
the major part of which is unvegetated, lake-deposited sand.
The predominant plants i{n the beach aresa are sea rocket,
winged pigweed, and cocklebur. Sand~binding plants such as
marram grass, common bugseed, and Canada wild rye help to

"stabilize the dunes and provide substrates on which wvarious

insects and spiders live. The more protected foredune arsas
behind the strand contain species of plants such as beach

wormwood, little bluestem grass, silverweed, bearberry, and
trailing juniper. Cottonwoods, dogwoods, willows, and other

shrubs and trees are presant at the western edge of the beach.

Successional communities have developed in the disturbed
area between the cottonwood~willow band and Seashore Road.
Large chunks of concrete and rocks have been piled at this
location. Rushes, blue vervain, wild bergamot, and other
veedy species are present in most spots around and to the
vest of these slabs.

Honey locust trees have beccme established (possibly
planted) in the area immediately north of the concessicn
stand at the north end of the beach parking lot. Rushes

. also are present in wet spots in this area. Squirrel-tail

grass and other wveeds are commor in disturbed sites around
the picnic shelter and the parking lot.

filver maples, ocaks, and conifers have been planted adjacent
to the North Beach Park parking lot. The socuthwestern ‘part
©f the beach has a grass cover and contains weeping willows,
cottonwoods, and Scotch pines. Beach Park, located at the

vest edge of the inlet, also has a grass understory and con~
tains cottonwoods and crabapples.

The areas on the wvestern edge of the project site in the
vicinity of the railroad track contain weedy communities

typical of disturbed ground. There are thickets of willows,

cottonwoods, and wild grape in the moister sites west of the
tracks. Prairie cord grass, butterfly weed, black-eyed
susans, and other species typical of prairie communities are
present in this area. .

A marsh community is located to the north of the project:
site, adjacent to the cocling ponds on the property owned by
Commonvealth Edison. Some of the species of wildlife that
are present in the Waukegan Barbor arez undoubtedly feed or
rest in this area also. _
The center of the OMC vacant property contains spoll piles
covered with shrubby and weedy successicnal vegetation
similar to that described previocusly. Various species of
coniferous and deciducus trees have been planted on the
property for landscaping purposes.

.
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Animals

Spiders, tiger Dbeetlas, antlions, grasshoppers, termites,
digger wasps, and various species of beetles and flies are
<he tvpical residents of the beach and foredune areas. PFew
species of vertebrate animals other than gulls and shorebirds
utilize these areas.

Amphibians and Reptiles

Amphibians and reptiles are pot likely to be present in the
twvo parks, but may be present in the disturbed areas in the
vicinity of the site. Fowler's toad may be associated with
the beach community, but no {ndividuals of this species have -
been observed in Jllincis Beach State Park, and it is unlikely
<hat they are present in the harbor area. The American toad
and the eastern hognose snake probably are present in the
moist areas to the west and north of North Beach.

Mammals

Becauile mammals are more mobile than amphibians and reptiles,
a few species may be present in the project area at sone
time Juring the year. Eowvever, the relative scarcity of
vegetntion and the amount of human activity 4n the vicainisy
would tend to cause them to avoid the area except during the
early morning and evening. It is likely that prairie deer
aice, eastern cottontalls, and other small mammals are pres-
ent in the Waukegan Barbor area, primarily along the northern
end oI Korth Beach. Skunks, raccoons, and other predators
may visit the area periodically. Muskrats currently use
lodges in the marsh on the Commonwealth Edison property, but
these animals are not likely to enter the beach areas in the
vicin:_ty of the harbor.

3irds

The shore of Lake Michigan serves as a natural migratien
route and resting area for birds. Many species pass through
the Waukegan Barbor area during spring and sutumn migration
periods and stop to rest on the beach at North Beach Park,
on the breakwaters, or in the calm water area between the
breakvaters. Other species, such as the black tern, come to
the barbor for the summer after breeding in inland areas.
Some species such as gulls also over-winter in the harbor
area. At least 152 gpecies of birds have been observed in
the vicinity of Waukegan Harbor. Twenty-seven of these are
2i{sh-eating species, 10 of which reside in the harbor are:
during the summer or the winter.
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A breeding colony of cormon terns, which are classified as
endangered in Illinois, is present on the Commonwealth Edison
property immediately north of the harbor area. Approximately
40 adult black terns and 2 juveniles (a species also classi-
fied as endangered in Illinocis) were observed during s field
visit by WAPORA personnel on July 19, 1981. The adult . terns
were roosting on the north breakwater at the entrance to the
harbor and presumably were feeding on fish from the harbor
-area.

The qulls in the harbor area generally use North Beach as a
day roost. They rocst on the beach overnight and during the
esarly morning, and then move out to the lake after pecple
begin to arrive at the beach.

Because of the nurber of migrating species and the eass of
observation of the birds from the pier that extends for a
considerable distance into Lake Michigan, the harbor is a
favorite observation area for local birdwatchers, especially
during the spring and auvtumn migration periods. Many species
cf shorebirds have been observed along the shoreline to the
north of the harbor, up to Illinois Beach State Park. North
Beach may be too disturbed to attract most of these speciess.

Of the three habitat types (marshes, shores, and open water)
“accessible to birds in the Waukegan Earbor area, the open
vater habitat of the harbor and Lake Michigan is by far the
post extensive. The species that utilize this habitat type,
such as ducks, mergansers, and gulls, have the largest popu-
lations.

Threatened or Endangered Species~--Federal Classification

The bald esagle, classified as endangered by the U.S. Depart~
ment of the Interior, bhas been observed in the Waukegan
Bartor area during migration periods. Ko other species of
terrestrial biota currently listed as endangered or threat-
ened is known to be present in the area at any time during
the year. _

Threatened or Endangered Svecies--State Classification

Fiftean species of birds and at least five species of plants
classified as endangered in Illinois are known or likely to
be present in the project area. Tvwo species of bizds and
one species of plant classified as threatened in Illincis
also have been observed in the Waukegan Harbor area.

Although the range of the spotted turtls may include some
parts of Illinois Beach State Park, and yellow-headed black-
birds have been observed in the marsh to the east of the
Commonwealth Ediscn cooling ponds, neither species Rhas been
observed in the Waukegan Harbor area. Both species are
classified as endangered in Illinois. Nineteen species of

PD525.022 . 6-8

~—

o

R I



birds have been included on the Blue List of the National
Audubon Society for 1981, <This i3 an sarly warning list of
species that are determined to be declining, threatened, or
vulnerable on the basis of nominations from knowledgsable
observers in all regions of the United States.

AQUATIC BIOTA

Many researchers have studisd the chemical and biological
components of the aquatic habitats of harbors located along
the shores o©of lake Michigan. Most have reported that the
harbors often were severely degraded. Narbors and other
partially enclosed areas are very susceptible to environ-
mental degradation because of inputs from adjacent popula-
tion centers and 4drcdustrial processes. This effect is
Zurther compounded Dy the i aited water exchange (dilution)
with the oper lake. :

rish

Data from 1971 studies by Industrial Bio-test laboratories,
Inc., indicate that, in general, slewife, lake trout, rainbow
smelt, blcater, coho salmorn, brown trout, lake whitefish,
and yvellow perch were the mcst abandant species within the
Waukegan-Zicon area. (Detailed tenzporal anéd spatial varia-
tions for each of thacs species are discussed in the WAPORA
document ((48).)

Benthic Macroinvertstrates

Benthic macroinvertebrates are defined as those visible
organisms that inhabit and are a part of the bottom z2one of
a water body. Benthic xacroinvertebrates are considered to
be importsnt secondary producers ¢r consumers when assessing
potentisl impacts because the organisms are relatively im-
mcbile; tius, the community composition, abundance, and @is-
tributicr cf <hese ozganisrs are a reflection of aquatic
conditions 2r the recent paz:t. Tlrese characteristics of the
benthic community are deterrined by the oxygen content of
the waterc, sedimen: coxposition, the degree and type of
pollutants (organic, inorganic), scouring by wave action,
and other factors.

In the food web, benthic macroinvertebrates are secondary
consumers of detritus, plankton, and other invertebrates, as
wvell as a significant source of food for fish. It is through
this food source that PCBs generally are considered to move
into f£ish.

The compesition of the macroinvertebrate community near
Waukegan, as determined in a 1974 study by Limnetics, Inc.,
was dominated by aquatic wornms, freshwater shrimp, fllies,
and midges. Snails, clams, sow bugs, and water mites also
vere present, but in lesser numbers. Most ©f the organiscs
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present are considered by researchers to be either faculta-
tive (found in moderately polluted waters and having a wide
range of tolerance of organic pollution) or tolerant (cap-
able of thriving under grossly polluted conditions).

Limnetics, Inc., alsc calculated diversity and equitability.
Diversity is a measure of the species richness and the dis-
tribution among species; the greater the diversity, the
better the condition of the aquatic population. Equitabil-
ity is a measure of the component of diversity affected by
«he distribution of individuals among species. Equal num-
bers of all species present results {n an equitability value
of 1.0y values greater than 0.8 are indicative of unpolluted
conditions. Limnetics, Inc., reported that for the shallow
locations sampled, diversity ranged from 0.000 (only one
species found) to 2.3875 and that equitability ranged from
0.000 to 0.9284. It should be noted that the use of these
indices 4is hindered by naturally lowv diversity in Lake
Michigan and {s further hindered in this case by severs
stress from wave action in shallow, unstable areas.

Phytoplankton

Phytoplankton occupy a unique positios in the ecosystem of

Lake Michigan. They represent the transition stage from the
physical and chemical aspects to the higher-order biological
communities. Thus the phytoplankton community can act as an
sarly warning indicator of changes in the chexical nature of
the agquatic ecosystexn.

Several intensive studies designed to detect seasocnal changes
in species composition and abundance were conducted in south-
ern Lake Michigan in the 13960s and 1970s. Industrial Bio-
test lLaboratories, Inc., sampled phytoplankton communities
at several locations near Waukegan and Zion in 1972. The
following results wers obtained:

o Diatoms were the most predominant group, consti-
tuting 60 percent of the biocvolume.

° Blue-green aigno constituted 26 percent of the
biovolume.

° Green algae had the highest species diversity and
constituted 31 percent of the species present.

The inshore location nearest to Waukegan produced the highest
densities of green algae and of all phytoplankton; this wvas
the result of extremely high concentrations of the diatoms
Tabellaria floccosa and Fragilaria crotonensis.
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Zooplankton

Zooplankton represent an important link in the nutrient
cycling and energy flow through an squatic environment.
Zooplankton graze on phytoplankton and serve as a sourca of
food for many invertebrates and f£ish. The following sumary
is based on Cdata from 1971 and 1974 studies by Indystrial
Bio-test laboratories, Inc., and limnetics, Inc., respect-
dvely. : .

A single seasonal maximum was noted; populations were Tela-
tively low from Januvary through May, peaked in August, and
then declined. Copepods comprised more than 80 percent of
the total zooplankton dQuring the winter and spring. Retifers
accounted for 50 percent of the total duvring the early summer.
Cladocera ware the predominant (S0 percent) organisms ¢uring
August. The pumerically predominant species included Tosmine -
longirostris, Cvclops bicuspidatus thomasi, Dephnia rciro-
curva, Diaptomus ashlandi, and Diaptcmis L:inutut.

Threatened and Endangered Species

¥o species of fish classified as endangered or threateaad by
the U.S. Department of the Interior are known ¢o inhabit the
Waukegan area. Ko species classified asx endangercd bv the
State of Illinols have been collected in the Waukegan srea.
Three species of fisl. ciassified as threatened irn Illinsois

* {cisco, longnose sucker, and lake whitefish) were cclilected

in limited numbers in the area in 1971. Of these, only the
lake whitefish was reported, 4n 1978 and 1979 stuvdigs, to ~
bave occurred in the Waukegan-Zion area in recent Yei:s.
These studies reported that only limited numbers ©f lake
wvhitefish were present.

LAND USE

The existing land use in the City of Wau<egan in the vizinity
of the project area is largely indus:zrigl, with a nuzter of
commercial, open space and recrestionezl, and other public
land uses. All of the land uses east c¢f the Eusstern, Jnliet,
and Elgin Railroad line are vater-related or water-dependent
activities that must be located close to lake Michigar.
These activities include industrial uses that require wvater-
borne transportation; commercial uses that serve boating,
fishing, or other recreational activities; and municipal
uses, such as the public beach, the wastewater treatnment
plant, and the water filtration plant, that derive their
functionality from the lake.

Bearly the entire harbor is surrounded with industrial or
Deavy commercial uses, including OMC, Golddond Building
Products, Nuron Caments, and the Waukegan Port District.
The only remaining open space around the harbor is owned by
OMC. Other land uses within the project area include Larsen

Py
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Marine Services, Falcon Marine, the City of Waukegan Water
Filtration Plant, the North Shore Sanitary District (NSSD)
Wastewater Treatment Plant, and public beach and beach house
facilities along the full extent of the publicly owned lLake
Michigan shorelines. ' -

There are ten public boat launching ramps at the south end
of the harbor. A boat hoist also is available at Larsen
.Marine adjacent to Slip No. 3. Because Waukegan Earbor is
the only protected public harbor on the northern Illinois
shoreline (public access to Great Lakes Barbor to the scuth
is restricted to boat owners renting moorage apace from the
U.S. Navy) and a large number of boat launching ramps are
available, Waukegan EBarbor supports a large amount of rec-
reational boating activity and attracts boaters fror through-
out Lake County, Illincis, and from Xenosha County, Wisconsin.

< In 1980, the City of Waukegan developed three mejor land use
* objectives to be considered {in the estadblishment of a land
use plan:

° To improve public health and welfare through
zeductions in air, noise, and water pollution

. o To conserve the natural resources of the araa

o To protsct existing scenic areas and to create rew
scenic areas
The City’'s plans to encourage recreational and open space
land use along the Lake Michigan lakefront, including the
Waukegan Barbor area, are consistent with these objectives.

POPULATION

The City of Waukegan is the most populated municipality 4n

‘ Lake County. The official 1980 Census figure is 67,653,
From 1970 to 1980, population growth in Waukegan (3.2 per-
cent) was markedly slower than i{n Lake County as a whole
(15.1 percent). Population projections for the City of

- Waukegan for the year 2000 range from 87,269 to 111,301.

Currently, all of the residential development in Waukegan is
located outside of the harbor area. This development trend
is expected to continue because no land in the harbor area
is zoned residential, and little land in the area i3 suitadle
for residential development.

EMPLOYMENT -

The Waukegan Narbor area is the major industrial center in
the City of Waukegan and is an important component of the
industrial district located along the shore of Lake Michigan
between North Chicago and Waukegan. Currently, the 15
publirly and privately owned establishments located in the
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harbor area employ 12 percent of the persons employed in
Waukegan. The total pumber of jobs in the barbor area is
approximately 3,5%00.

Unemploywent 4n the City ©f Waukegan was high during 1980.
The unemployment rate of 9.8 perceat was higher than the
lake County rate ©f 6.9 percent, the Illinois rate of
8.3 percent, and the natiocnal rate of 7.1 percent. This
rate may reflect the concentration of Waukegan exployment in
manufacturing industries that have experienced slow growth
during rscent years.

ECONOMIC ACTIVITY

A cursory survey of the employers in the barbor erea indicates
that much of the economic activity either is wi er-dependent
or wvater-related. The Outboard Marine Corpore-.on, larsen
Marine, Falcon Marine, Waukegan Port District, ‘erukegan Yacht
Club, and Waukegan Water Filtration Plant depe ¢ upon the
harber and Lake Michigan for their operations. zuron Cements
and Goldbond Building Products also depend upc a working
barbor for their operations.

Industrial activity in the Waukegan Barbor are: is expected
to remain stable with little expansion. The v:.ue of land

* 4n the bharbor area for recreation and open spac: uses will

increase. Planned industrial growth will be di.:c-ted tc the
west of the harbor area. Employment is expecteZ to remain
concentrated in manufacturing industries. 1Incrzases in the
retail, transportation and utilities, and miscellanecus
services secCtors also are expected.

TRANSPORTATION PACILITIES

Port Faclilities

The Waukegan Barbor i{s a l4-acre interior basir with a 200~
fr-wide, 19-ft-deep channel. The harbor facili-:es are main-
tained and operated by the Waukegan Port Distr.ct and are
used for both recreational and industrial pur;:ses. The
harbor is open from April 15 to Kovember 15. The hardor
facili{ties provide the Waukegan area with accez; to world
markets. The majority of the barbor traffic, hovever, con-
sists of pleasure boats. There are more than 230 20-ft to
40-£¢t pleasure boats moored in the harber. An =xpansion of
the bharbor is underway and will add 750 public z=>oring slips.

Bighway Facilities

The road netvork near Waukegan is coxprised of publicly and
privately owned roads. - Interstate Nighway %4 &s Jlocated
approximately € miles wvest 0f Waukegan Earbor, and the near-
est interchange is at Grand Avenue (Route 132). The City of
Waukegan has established a truck route system with eight
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designated truck routes. The truck routes are heavily
traveled, but substantial additional capacity is available.

Railroad Facilities

The Chicago and North Western Transportation Company (CiNW)
and the Elgin, Joliet, and Eastern-Railroad Cocmpany (EJGE)
operate freight lines in the wvestern portion of the harbor
area. In general, cperations on both sets of tracks are
light and therefore ¢c not interfere with automobile traffic
patterns.

RECREATION AND TOURISM

Many types of recreation facilities and opportunities are
available at Waukegan Harbor. The Illinois Department of
Conservation, Division of Fisheries and Wildlife, has esti-
mated that Waukegan Earbor and offshore arsas experience the
heaviest fishing pressure of any area along the Illinois
coastline of lake Michigan. In addition to fishing, a sub-
stantial number ©f pecple use the Waukegan Rarbor for sail-
ing, picnicking, or sightseeing. The beach to the north and
east of the harbor ias used for swimming, sunbathing, volley-
ball, and public events. Recreational facilities in the
harbor arsa in addition to the boat mooring and public
launching areas include the Warvkegzan Yacht Club, the
Warren G. Sivert Park, and the south breakwater.

The City sponsors five festivals e22h year at the public
beach. In 1981, between 70,000 and 80,000 people wers expec-
ted to attend these festivals. Because there are only 250
public parking spaces available at the beach, the City has
an informal arrangement with OMC to use the vacant area
across from the beach for parking for the festivals. Appro-
ximately 2,500 cars can be accommodated in this area.

SEWER AND UTILITY LINIé

Storm and Sanitary Severs

The North Shore Sanitary District (NSSD) and the City of
Waukegan provide storm and sanitary sewers in the project
area. The system in the vicinity of the North Ditch con-
sists of a Sd-inch-diameter gravity sanitary sewer, a 48-
inch-diameter gravity combined sewer, and a S4{-inch-diameter
force main. These severs are located parallel to each other
in an east-west direction just north of the south property
line of the NSSD Waukegan trestment plant, which parallels
the North Ditch. A sanitary sewer trayerses the vacant lot
owned by OMC in the vicinity of the proposed lagoon con-
struction site. Another sever runs north froz the water
filtration facilities near the harbor mouth along the beach
to the NSSD treatment plant. Thias sewer was installed in
1978 to carry filter-backwash sclids awvay for treatment and
disposal.
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) Telephone lines

Water Lines

No vater mains exist in the {mmediate vicinity ofﬂthc North
Ditch., Theére is a 24-inch water main i{n the right-of-way of
Seahorse Drive. Individual service lines extend from this
sain. :

Natural Cas Lines

The Forth Shore Gas Company provides natural gas to the proj-
ect area. The mystem consists of a 12-inch-diameter gas
main located alcocng the private road that extends from the
northwest corner o©f the OMC property east and south to
Seahors2 Drive. The main continues along the north-socuth
section of Seahorse Drive to the Waukegan Water Filtration
Plant. Twz vault regulators are located south of the east-
wes: secticn of Seahorse Drive on the vacant OMC property.

Fle~trical Lines

Commcnwealth Edison provides electrical service to ‘the proj-
ect area. Underground and overhead faciliti{es are located

in the vicinity of the North Ditch. Undergrov * facilities
are located in tae harbor itself and on the va: =t parcel of
lanc cwned by OM:.

The Illinois Bell Telephone Company provides telephone ser-
vice to the project area. NMost of the telephcre cables are
loczted 4n street rights-of-way. BService cables extend to
individusl propecrties.

CULTURAL RESOURCES

Mo larndmarks on <he Wational Register of NMistoric Places are
locatsd in ¢he barbor area, and no historical or archaeclogi-
cal sites are known to exist thers.

According to the Waukegan Historical Society, five sites of
local significance are located in the harber area: a merm-
orial shelter at Leisure Park, a memorial boardwalk, a band-
shell that was constructed through the efforts of the Wauke-
gan Exchange Clvb, a historical marker that commemorates
five explorers who were present in the Waukegan area éuring
the 1670s and a beach pavilion presented to the people of
Waukegan in July 1940. The bricks used in the front pillars
©f the pavilion came from the old Waukegan lighthouse, which
wvas razed in 1918.
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PART 2: IMPACTS OF NO ACTION
SLIP NO. 3 '

The No Action alternative will leave PCB concentrations 4n
excess of 10,000 ppm in the localized area of Slip NKe. 3
near the fcrmer OMC outfall and concentrations in excess of
$S00 ppm in the rest of 5lip No. J sediments. This represents
an estimated 305,200 lb of PCBs (008, 016). PCBs in these
concentrations are regulated by 40 CFR 761 under TSCA. Ap-
proximately 98.4 percent of all the PCBs now found in 5lip
No. 3 and the Upper EHarbor are located in $lip Xo. 3.

Without cleanup, S$lip No. 3 will continue to contridbute to
the estimated 22 lb of PCBs released into Lake Michigan each
year from Waukegan Barbor water (based on a steady state
model) (035). Tre Waukegar area will continue to represent
the most significant contributor to Lake Michigan PCB con-
taminaticn, since it holds the largest known uncontained PCE
mass in the lake basin. The potential for volatilizatioen of
PCBs will continue, contributing to the estimated 12 to 40 1b :
of PCBs that are released from the harbor inmto the local '
airshed each year (007, 030). A

UPPER HARBOR

The No Action alternative will leave PCB concentrations between
S0 and 500 ppm in the Upper Barbor sediments. This represents
an estimated 5,000 lb of PCBs (008, 016). PCBs in these
concentrations are regulated by 40 CFR 761 under TSCA. Approxi-
mately 1.6 percent of all the PCBs now found in $lip No. 3

and the Upper Harbor are located in the Upper Barbor.

Measured concentrations of total PCBs in the wvater ceclumn
range from 0.6 ppb in the Upper Harbor to less than 0.01 ppb
ir the Lake regicn directly offshore from the harbor (0135).

Without cleanup, the Upper Earbor PCBs will continue to
contribute to the estimated 22 lb of PCBs released into Lake
Michigan each year from Waukegan Harbor water. 7The potan-
tial for volatilization of PCBs would continue, contributing
to the estimated 12 to 40 1b of PCEs that are released from
the harbor to the local airshed each year (007, 030).

NORTHE DITCH

The No Action alternative will leave an estimated 495,500 1b
of PCAs in the North Ditch area soils. _Conceantrations in
excess of 10,000 ppm are in a localized area of the Crescent
Ditch and Oval lagoon, and concentrations between 50 and
10,000 ppm are in the rest of the North Ditch soils (001,
0%7). PCBs in these concentrations are regulated by 40 CFR
761 under TSCA.
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Average water column PCB concentrations in the KNorth Ditch
vere reported to be about 7 ppb with peak values during rain-
fall events of 80 to 160 ppb (035). -

Without action, offsite ‘drainage entering the FKorth Ditch

will continue to become contaminated, discharging PCBs into
Lake Michigan. Groundwater resources will continue to be

contaminated. It i3 estimated that 7 to 20 1lb of PCBs are
discharged annually into Lake Michigan from the North Ditch
(032, 035).

Volatilization estimates for newly expcsed ccrntaminated sands
with levels ©f 1,000 ppm PCBs are 5,375 ug/m’/hr. The vola-
tilization rate will decrease with timc as tre PCBs near the
surface are volatilized (007). PExisting ai: contamination

from North Ditch wvaters is estimeted a™ 15 1r/yr (004).

PARKING LOT

The No Action alternative would lerve an est: sated 277,700 1b
of PCBs in the soils under the Parking Lot {r concentrations
from 50 to over 5,000 ppm (001). PCBs in th: .2 concentrations
are regulated by 40 CFR 761 under TSCA.

The groundwater is within 3 £t of the sarfac c¢f the Parking
Lot area, resulting ir contamination cf thi: vater. It is
estimated that the slowly moving water will eogin releasing
some 8 1D per day of PCBs into lake M.chig:: 4in approxi-
mately €0 years (048:., This will zesult 4: further con-
tamination ©f local water and soil, whizh will continue for
decades thersafter.

Although volatilization of contsminated scil in the Parking
Lot area does pot aypeer to be occurring aow because it is
paved, the potential exists 4f the soil 45 disturbed.
Grading, trenching, 2Zrilling, digging, or c:i>er activities
pecessary for utility <Znstalliation, dzainscts, Or other
construction project: =culd cause velezilizez.on of PCBs.

IMPACTS ON FISE

The DSEPA Ambient Water Quality Criteria fc: protection of
freshvater aquatic life from PCB chronic tox:.city is 0.014 ppb
(088) . The lowest reported toxic concentrat:on for freshwater
aguatic 1ife for PCB acute toxicity is 2.0 ppb (085). Total §
reported PCB concentrations in surface water at the OMC site
zange from sbout 7 ppb or more in the North Ditch and 0.6 ppd
in Waukegan Earbor to less than 0.01 ppb in lake Michigan
directly offshore from Waukegan Harbor. About 60 percent of
the total harbor PCBs in the water column {3 in the dissolved
form. The water column PCB concentrations vary OVer a range—
of about 1.5 to 2.0 orders of magnitude (035). g
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Fish accumulate PCBas {n their tissuss by uptake froz the
vater in which they live and by ingestion of aquatic organ-
isms, insects, and plants that have taken up PCBs from their
environment. It has been demonstrated that £ish bidaccumu-
late PCBs to factors of 100,000 or more times the ambient
wvater concentrations of PCBs. Available data indicate that
PCBs are not excreted or degraded but are stored in skin and
adipose (fatty) tissve. In USEPA studies on lLake Michigan
fish, results ranged from concentrations of 2.7 ppm to
187 ppm PCB in fatty tissue for all species. PCB concen~-
trations in excess of 5 ppm were present in all trout and
salmon more than 12 inches long. Positive correlations be-
tween size of the fish, percent fat, and age and the con-
centration of PCBs dissolved in the water column have alsoc
been found. Therefore, larger fish with a higher percent
fat content, such as salmon and trout, accumulate high con-
centrations of PCBs. Bottom feeders, such as carp, alsc
accumulate very high PCB concentrations from contact with
PCB~-contaminated bottomn sediments (002, 021).

Bicaccumulation has been shown to occur at positions higher
in the food chain. Carnivorous predators, such as large-
mouth bass, have markedly higher PCB concentrations than
species lower on the food chain (002, 021).

Research has also shown that PCBs interfere with growth and
zeproduction of several species of fish. PCBs in the water
column have besn shown to inhibit phytoplankton photosyn~
thesis, which will limit the growth of fish that requlre
phytoplankton as a food source. Bigh PCB concentration in
bottom sediments may interfere with the "development of eggs
that are deposited on the bottom during spawning. Fish fry
mortality has a direct correlation to PCB levels in the vater
column, theresby artificially zreducing fish populations.
PCBs may ultimately act to &iminish natural populations of
fish species (002, 021, 049).

IMPACTS ON ANIMALS

The No Action alternative would result in a continuved in-
crease in the concentrations of PCBs in the fish-eating
birds, waterfowl, shorebirds, and other speciss of
terrestrial animals that live and feed in the vicinity of
Waukegan Harbor and {n nearby parts of lLake Michigan. The
PCB passes would remain in the ares for many years, and the
PC3 loading to the lake would increase during the period
zequired for the complete dispersal of ICBs from the
contaninated areas intc the lake. The concentrations of
PCBs would increase in the individual animels that rcutinely
or periodically ingest highly contaminated food itams. The
individuals that reside in the area during a significant
part of the year, such as gqulls, terns, and diving ducks,
would be most affected. Migratory species that rest and
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feed in the area for a short period of time during the spring

and the avtumn would be less likely to accumulate large bur-
dens of PCBs, although the body burden of an individual bird
would increase after each annual vigit. Because these birds
also might ingest PCB-contaminated focd {tems in other par:s
of their ranges, the total body burden of an indivildual bird
of a relatively long-lived species could be sustained or
increased to a level that would affect {ts reproductive poten-

_tinl. the viability of {ts young, or {ts own health (048).

PCBs are known to accumulate in fatty tissues, and micrato=:
birds develop additional fat deposits in thei: bodies ar an
energy resarve prior to migration. When farty deposits
containing PCBs are metabolized, the PCBs are released into
the bloodstream and can have various toxic effects on the
individual erganisms or their offspring. Rapid release:c
into the bloodstream could result from acute, shori-tern
stresses such as flight from a predator or s:vare weixthe:
conditions eor from continuous, longer-term s:.cesses BuUTL .t
those associated with migration and reproduct. za, wher large
amounts of energy ars reguired (048).

The long~term effects ©f a relatively stat = chemical
stresscor such as PCBs, especially in a situa..on where the
dispersal of the contaminant {s mcre than of’/:et by a eon-
tinual fresh iaput, is not yet known. §Specie. vary in the.ir
tolerance to chronic "contamination stress,” .=4 many would
be more susceptible to toxic effects from ma »de compounds
when stress from these sources is combined v _.th stresses
from other natural or manmade sources such a: migration or
synergistic effects from simultaneous accumuizxtion of DDT.
The major long-term effects of contaminant~irZuced changes
in behavior or reproduction wculd become evidernt at the popu-
lation or community level. Little knowledge surrently exists
on the ability of species, populations, or cxrurities to
Tesist and recover from such stresses. Because PTSg ave
manmade compounds, few organisms have evolved tia: have the
capacity to break them down into harmless constizuents such
as carbon dioxide and water-soluble compounds (043).

Skin disorders such ‘as faclal edemas, hair loss, and acne
have been observed in monkeys given oral doses of PCBs.
PCBs applied directly to the skin of rabbits produced hyper-
keratosis, erethyma, blisters, and desquarmation. PCB expo-
sure in primates resulted {n prolonged menstrual cycles and
increased Dleeding, indicating endocrine effects (087).
Other symptoms reported in various species include: gastric
byperplasia, thymic atrophy, decreases in red blood cells
and lymphocytes, splenic atrophy, an increase {a the serun
level of triglycerides, chlorestercl and phospholipids (087),
swelling of livers and Jaundice, enzyme systam disturbances,
growth {nhibition, decrease in immunosuppression, and de-
creased in reproducticn (086, 087).
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IMPACTS ON PUBLIC BEALTH AND SAFETY

The magnitude of PCB effects on human boalth are not yet
known. Hcwever, a savers accident involving PCB contamina-
- tion of rice o0il occurred in Xyushu, Jepan, in 1968, impli-
cating PC3s as a health bazard. The Japanese called the
accident Yusho (0il disease). The oll contained PCB concen-
“trations between 2,000 and 3,000 ppm, now known to be in
combination with chlorinated dibenzofurans and quaterphenyls
(049, 065). Health effects were documented in more than.
2,000 persons. Consumption of the contaminated oil resulted
in skin lesions, blindness, hearing loss, jaundice, and
abdominal pain. Uterine ulcers, stillbirths, and miscar-
riages also occurred. Infants born to mothars exposed to
the contaminated rice oil exhibited skin, gum, and finger-
nail discoloration, indicating that at least some of the
A contaminants had crossed the placental membranes. Other
synptons ©f toxicity noted in humans include: swvelling of
joints, waxy secretion from eyelid glands, general lethargy,
joint pain, weakness and vomiting, abnormal menstrual cycles,
and weight loss (085S, 086, 087, 002, 021, 049).

Occupational exposure to PC3 mixtures has caused chloracne
and liver {injuries in workers expcsed to low levels. PCB
effects on wvorker health from occupational exposure have

also been documented (049, 002, 021).

Documented occurrences of high levels of PCB contamination
in bhumans have almost all resulted {rcm consumption of con-
taminated foods, accidentally or through accumulation in
fatty tissues through the food chain. Inhalation of and
skin contact with PCBs are not considered a significant
scurce of contamination for the general public, but they are
of concern in occupational exposuze. The OSEA standard
(29 CFR 1%10) for an 8-hour work shift exposure to PCBs in
air is 1.0 mg/l for PCBs with 54 percent chlorine (Aroc-
lor 1254) and 0.% »g/1l for PCBs with 42 percent chlorine
(Aroclor 1242). Samples taken by the Environmental Ressarch
Group, Inc. (ERG) on September 3, 1980, for USEPA detected
Aroclor 1242 and Aroclor 1248 in Waukegan Earbor sediments.
Aroclor 1254 was below detection limits (079).

y

USEPA Ambient Water Quality Criteria for carcinogenicity
protection of human health from inqeltion of vater and orga-
niszs is 0.00079 ppb at the 10 risk level. Concentrations
that have a risk level of 10 ¥ are estimated to result in an
increase of one cancer death per 100,000 pecple who experi~
ence exposure over a lifetime. Totll PCB concentrations
vary from 0.6 ppb in Waukegan Rarbor to less than 0.01 ppb
in Lake Michigan directly offshore from Waukegan Harbor (015).
There {s an emergency wvater supply intake for 'auknqan near
k:§- mouth of the harbor.
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SOCIOECONOMIC IMPACLCTS

The Lake County Eealth Department, in conjunction with the
State of lllinois, bas posted warnings of high PCB concentra-
tions in fish taken from Waukegan Earbor. Commercial fishing
is restricted. Economic losses to Waukegan arsa may occur
lecause of the lowered recreational fishing demand:and restric-
tions on commercial fishing, and associated expenditures
such as lowered charter boat demand, lower pleasure boat
vsage, and lower overall recreational and/or tourist poten-
tial for the area. The PCB problem also might impact the
desira>ility of the lake, harbor, and project area as a place
to do business (002).

REerbor maintenance dredging of PCB-contaminzted soils &s
expensive because of the disposal and handli-; requirements
for d-edged sediments with concentrations ,reater than

S3 ppr. BEurcon Portland Cement and National Lypsum are now
#ncd will continue to be directly impacted, si.ce they depend
on the harbor to receive raw material shipmer_3.

A sumrary of the sociceconcmic effects from F » contaminatiorn
of surface~water bodies, sediments, and soil: in the Waukegarn
comrurity might include:

e Loss of £ish for human coﬁsum;tio:

[ Reduction or loas of commercial €i: ing

° Decline in property values

. Depressed area growth

° Reduction in recreational activity, such as boat-
ing and sport fishing

] Reduction in commercial harbor access due to lack

©f harbor dredging

] Expenditures for labeocratory analysis of area water,
soil, and biota samples

° Occupational exposure
Expenditures for medical services
] Expenditures for legal services

PART 3: IMPACTS OF ALTERNATIVES

81IP N0O. 3

-

Alternative 2B: Dredge-Dewater in Lagoon-rix-Dispose

Rasponse dbjcctivts-,;

This alternative would remove all sediments from $lip No. 3
with PCB concentrations greater than 50 ppm. If a 95 percent
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removal efficiency were achieved, {t would remove an esti-
mated 290,000 1b of PCBs contained in approximately 10,900 yd?
of sediments. This would remove about $3.5 percent of all
the PCBs now found in the Slip No. 3 and Upper Earbor area

he !003)- ) .
Mathematical modeling conducted by HydroQual, Inc. (035),
*indicates that dredging of the harbor sediments to a level
of 50 ppm PCB would reduce peak water column concentrations
by approximately one order of magnitude (to lesis than 0.1 ppdb)
and fish body burdens to less than 5 ppm. Since this alter-
native would remcove approximately 93.5 percent of all the
PCBs now found in Slip No. 3 and the Upper Earbor, results
are expected to be similar to reductions predicted by the
model. Removal would aleo significantly diminish the exist-
ing estimated volatilization rate of 12 to 40 lb/yr of PCBs
released from the harbor {nto the local airshed by approxi-
mately an order of magnitude (007).

All former land and water uses would be able to resume after
cleanup activities are completed. Ko restrictions to future
uses wvould be expected.

Duration of Cleanup Activities

Dredging and related activities for Slip No. 3 would regquire
abocut 2 months. An additional 2 months would be required
for dredging and related activities in the localized area
requiring dredging of deep contaminated sand and silt. 1If
the water treatment plant were not protected against freezing
weather, the dewvatering lagoon would not be able to release
slurry water to the plant during freezing conditions. Dredg-
ing would then have to occur during nonfreezing wesather.

5011ids removal to the batch plant would begin about 2 months
after dredging activities are completed., Removal and fixation
of the dewvatered sediments would require 2 to 3 months. Off-
site transportation to the disposal site would be concurrent
with the fixation process. Total project duration is esti-
mated to be 10 months.

¢

Impacts and Mitigation of Cleanup Activities

Dredging. Roiling of bottom sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would rinimize roiling and
sediment dispersion. A sediment dispersal control system
(double silt curtain or steel sheest piling) would alsoc be .
exployed to minimize migration of suspended PCBs out of the
dredging area. To assist in controlling sediment dispersion,
wvater would be continually punmped from inside the 8lip during
construction to maintain net inflowv at the slip mouth. This
would tend to keep sediments from crossing the control barrier.
The water could be treated by addition of polymer and/or
activated carbon before the sediment barrier is removed.:
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A program would be established to monitor the effectivenass
©of the containment measures and to warn of the need for
polymer addition or shutdown of dredging. A seiche warning
arrangement with the National Weather Service would also be
put in place sc operations could be suspended if a seiche
were {imminent. The contalrment devices would be most likely
to fail during a seiche due to the forces created by a sudden
difference in water level between the two sides of the sheet
piling or double silt curtain. )

A clamshell dredge may be roquirs? in the locaiized area of
$1ip No. 3 to rexcove the deep cortaminated sef . ments (sand
and silt) below the mpuck at the former OMC outfell. Spillage
of 15 to 30 percent of the sediments in & cla-shell bucket
occurs while it is being raised. This spillage would create
a high degree of seciment saspens.on that woulil {ncrease the
concentraticn of PCBer in s=lution. A sheet pile cocfferdan
would be expicyed to support the axcavation siZes and contain
these drecging activities. The water would t: treated by
the addition of powdered aciivated carbon to r.move dissclved
PCBs before the cofferdam sediment barrier wa: removed. The
water level inside the cofferdam would be lov ed to create
net inflow as an additional control measure.

The City of Wezukegan mzintsins an emergency v. .ar intake in
Waukegan Barbor. Tais water intac<e, while ar .ntegra. part
©f the Watkecan FRarbor systsm, is rarely uvs .. Project
activities would be expected to b completed : ile the intale
was not in use. lIf, however, the intake was .eeded during
project activities, a monitoring program, inc..ding pampling
of rew and finished water, would be establiskcl during the
project to ensure the safety of the supply. A contingency
plan would e2lso be established to stop projec. operations if

any contazination entered the systen.

Larsen Marine Services would be sadversely aZ <«:-ted by any
dredgiry that inhibited or cut off access ¢t its docks.
These izp.2ts would be shori-term and could ! minimized by
schedulirg dredging during periods that woull acse the least
impact on Lazsern Mac-ine Services.

Minimal wvolatilization would be expected tc .-csur during
dredging activities. Losses would be expecte. to be roughly
0.3 to 0.6 1b/day/acre from the exposed, ag:itited, and con-
taninated water area (030). Concentrations cf less than

2 ug/m? would be expected to be present in the air as a
result of dredging activities (007). By comparison, the
OSEA standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m? 4in the air at any time. However, the National
Institute of Occupational Safety and Eealth (NIOSH) recom-
mends that workers not be exposed to more than 1 ug/m? in
the air during an 8-hour periecd (007). (See Health and
Safety Recuirements, later in this ssction.)
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The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the day
when disturbances would occur. Bowever, because nonms of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048).

Some species of birds or other animals could come into contact
with the contaminated sediments and wvater in the harbor and
dewvatering lagoon, particularly during non-working hours
(gulls) and autumn migration periods (waterfowl and shore-
birds) (048).

Changes in the harbor water column PCB concentrations and
reduced PCB accumulations in f£ish would be the two principal
long-term beneficial impacts of dredging.

Yossible short-term adverse impacts of dredging would inclﬁdo
the folloving:

. The area inside the sediment dispersal control

. device used to detain roiled sediments would become

: turbid during dredging and would very likely beccme
anoxic in the pre-dawn hours following a day of
dredging 4in organic "muck®" sediments. Indications
are that "disturbances® of polluted bottom sedi-
ments, especially if they have great quantities of
reduced compounds dissolved in the intersticial
waters, can elevate the expression of sediment
oxygen demand by as much as one order of magnitude.
Diurnal rhythms of respiration/photosynthesis in
freshwater algae are such that the lowest oxygen
levels occur in pre-dawn hours. Consequently,
almost all respiring organisms {nside the silt
curtains would be driven out or may die during
early morning hours after dredging (048).

] .12 dredging occurs during the fall and spring,
there is a good chance that spawning £f£ish may be
present in the harbor during the dredging activi-
ties. Chinock making fall runs may be able to
svim around or leap over the silt curtains into a
highly PCB-laden body of water (048).

Dcwatlrina. Construction of a devatering lagoon and treat-
ment facilities on OMC property or another nearby site would
ramove this land from other uses for the duration of the
project.

The lagoon would be constructed with impermeadble clay liners
and a leachate collection system. The groundwater beneath
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the lagoon would be monitored by test wells to detect leakage
fror the lagoon.

Some volatilization of PCBs would occur during devatering.
Volatilization would be minimized during fnitial Placement
of the dredged sediments by the decanting water layer. "This
would reduce the estimated volatilization rate froz 2 1b
PCBs per day (fcr exposed sediments with a typical concen-
tration of 1,000 ppm) to less than 1.0 1lb PCBs per. day from
the less contaminated (100 ppb) decanting water layer (007,
030). Other measures that could be employed irclude:

(1) placing the less contaminated sediments or top of the
more contaminated sediments during dredging: (2} placing a
layer of an organic material (e.g., digesteZ activated
sludge, manure) on top of the dewatering sedimentz upon
completion of dredging: or (3) placing a synthetic liner nou
top ©f the water in the lagoon during and following dredg-
ing. These measures would be expected to keepr PT2 concen-
trations in the air above the lagoon at about 2 ug/=¥ (3C7).

Water Treatment., All PCB-contaminated water (supernatant
from Initial solids devatering, lezchate, rairwater, and
monitoring well water collected from the lagoc-) would be
processed through a package water treatment pli-t. The water
would be tresated to PCB levels of below 1 ppt (the DSEP2
standard). Treatment plant effluent would be =:nitored (by

- grab sampling and 24-hour sampling) to ensure - at discharges

wers below 1 ppb. An onsite laboratory would = availalle
to conduct the water quality analyses. Efflu t wouild Le
discharged to the harbor or to a sanitary sewve. Water digs-
charged to the sanitary sewver system would be ; ocessed again
through the Waukegan municipal wastewater tre: -ment plant
and discharged into the Des Plaines River.

$olids Removal, Fixation, and Disposal. Vecistilization
would be expected to occur during solids rumcval from the
lagoon and truck loading for transport to cthe beish plant.
The highest reported concentration dn a $1iz il>. 3 sedizent
sample is about $00,000 ppm (008). The maxim.r predicted
PCB concentration in the air from solids remecve. operaticns
is predicted to be less than 200 ug/m? for seli.ments with
concentrations of 100,000 ppm PCBs (007). Thes¢ values were
extrapolated from data for sand assuming & J.6-2ph wind and
an air temperature of 68°F. The volatilization rate from
Waukegan Barbor muck should be less than from sand (007).

Devatered sediment would be fixed into a nonflowable Zom
for offsite transport by truck. A sufficient amount of
fixing agent would be used to prevent water loss, and covers
may be required to prevent volatilization during transport.
Rules and regulations controlling the transport ©f hazardous
materials promulgated by the United States Department of
Transportation (USDOT), USEPA, IDOT, 1lllinocis Institute of
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Natural Rescurces (IINR), and other applicable regulatory
agencies would be complied with. These include clearup,
safety, and spill prevention and response measurss.

Offsite disposal of fixed dredged sediments, wvolatilization

_ material, and liner material would require approximately

1,880 truck trips.to the disposal site using a 10-yd? :capa-
city truck. The established full truck routes within the
City of Waukegan have sufficient capacity to accommocdate the
estimated truck traffic, but soxe roadway congestion and
roadway damage could occur (048). Some species of terres-~
trial animals could come into contact with contaminated
materials if any loss occurs during transpert, and the con-
tamination could be passed into other terrestrial food
chains (048).

Disposal of the materials would be in a licensed chexical
waste landfill, and would be in conpliance with State and
Federal standards for PCB waste disposal. PCB materials
with concentrations greater than 50 ppm must be nonflowable
if they are to be disposed of in & licensed chemical waste
landfill (40 CFrR 761). Soclids dewatering and/or fixation
must be complete enough to result in a nonflowable consis-
tency after transport for final disposal.

Additional Environmental JImpacts. Implementation.of this
alternative would also have the following impacts (048):

Noise. Noise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur in localized areas,
they would be 0f relatively short duration. Noise im-
pacts could temporarily diminish pecple’s enjoyvment of
the public beach adjacent to the project area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Enployment levels would return to previous levels at
the conclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive ixzpacts on the public beach adjacent to the project
area.

The City of Waukegan uses the site propcsad for the
devatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude thig use for
- the project duration. The city would have to arrange
other transportation means (such as & shuttle system
betwveen the downtown area and the beach) because no
alternative parking facilities are availadle.
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Cultural Resources. Cultural resources in the Waukegan
Harbor area would not be adveriely affected. It s
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
culzural resoucces in the harbor ares. -

Eealeh and Sefety Recuirements. The PCB-contaminated soil,
seiirent, zuck, dust, anc water associated with cleanup ac-
tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tiorn ané enforcement of specific safety precauvtions and
levels c¢f protection. Ecoclogy and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calle for protectici measures for workers who may be exposed
tc PCE-contarnirnateC materials. Ambient air monitoring would
be performed, and &ll workers would require appropriate
levelr of proteciica. Dapending on ambient air monitoring
results, respirator: and dermal protection may be required
downwind of site claanup activities and the holding lagoon.
In adcition to personal protection, the conceptual safety
Flan specifies site entry procedures, decontar:nation pro-
cedures, work limitations, and material dispcial require-
ments. A detailed health and safety plan woul’ ' be prepared
during final design of the selected response £ sures.

Reliability

Dredocing. Both hviraulic and clamshell d&red; have been
widely used in the past for dredging. WNo nev seschnologies
are proposed to co.xplete the dredging. Dredg. ;5 technology
is wecll developed, and the reliadbility of the «guipment to
remove sediments from the slip and transport " sam to the
lagocons is high. If a stoppage ©of the hydra:ilic dredge
occurs during éredjing, 4t {s expected to res.lt in some
texporary additiornal suspension of sediment ir the water
colurn because of anterruption in hydraulic fiow. Leakage
o: rupsure ©f the Lydrau.ic dredge discharge pipeline could
dicrerse PC3-ladex water and sediment over previously
uncontazinated aress along the pipeline. The impact of such
spills could be minimized by prompt cleanup ©f the spilled
material and of any soil ‘or other material tha: was contami-
nated by the spill. A contingency plan would e established
for prompt cleanup. Leakage could either be eliminated by
pipe joint tightening or be controlled by joint caulking,
rats, collection containers, or similar means. The collected
sclids could be disposed of with the PCB-contaminated s0lids,
and collected water could be taken to the water tresatment

plant. —

lLagoon and Curing Cells. The technology for con-
struction of - agoons is we developed and feasidle.
There are no unusual construction details for the lagoon
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construction. Construction could be accomplished using
conventionally available materials and equipment, The risk
of failure would be low., If the upper clay liner failed,
contaminated leachate could be collected by the underdrain
system. If the lower clay liner also failed, contaminated
soil would have to be excavated and disposed ©f with ;the
other contaminated soclids. :

If an exterior lagoon dike failed, PCB-contaminated water
and sediment could flow over a large area, requirirg sub-
stantial cleanup operations and causing greatly increased
volatilization. The technology for dike design is well
understood, however, so the probability of dike failure
would be extremaly low.

If an exterior curing cell dikxe faliled while a cell was :
filled with incompletely cured fixed solids. PCB-contaminated
vater and sediment could flow over a small area, requiring
cleanup operations and causing slightly increased volatiliza-
tion. The technology for dike design is well understood,
however, so the probability of dike failure would be extremely
low,

"1f detention in the lagoon failed to lower the moisture

content to the extent originally anticipated, either more
time could be allowed or more fixing agent could be used.
If more time wers alloved, the total mass of PCBs volatilized
would increass. If more fixing agent were used, the total
solids volume to disposed of would increass.

Water Treatment., The water treatzent gystem would use exist-
ing technology and equipment shown to be effective in PCB
removal. The treatment plant would include a clearwell for
detention of treated effluent prior to discharge. PCB con-
centrations in the clearwell would be monitored, and if
adequats removal wers not achieved, the water cculd be re-
cycled through the plant.until discharge standaris (less
than 1 ppb PCBs) were met.

Pixation. Fixation would use existing equipment in an appli-
cation similar to previous applications, but not yet estabdb-
lished for these high~moisture~content sediments. Labora-~
tory testing is now being conducted to verify that fixationa
can be accomplished with existing available materials and
equipment. It is anticipated that fixation will prove to be
a technically feasible and reliadble means of controlling
water loss. If fixation failed to prevent wvater loss, then
sclids would have to be dewatered mechahically as proposed
for Alternative 3, or a waiver from that requirement of

40 CFR 761 would have to be cbtained from the USEPA Regional
Administrator.

-
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Transoortation. Transportation would be acconplished using

dump trucks. Fallure could occur by loss of material from
the truck through leakage, spilling over the top, Qusting,
volatilization, or spills resulting from vehicle accidents.

The {(mpact of leakage, dusting, and volatilization would be
to disperse snall amounts ©f PCBs all along the haul routes.
These types ©f uncontrolled release could be minimized by
the use of tailgate seals and covers. )

The impact of spills would be tc depcsit a quantity of PCB-
contaminated solids at one or more isclated points. The
risk of spills over the top of the truck could be minimized
by use ©of a cover. The risk oi vehicle accidents is rela-
tively small, but it could be :ompeniated for by having a
response plan ard te2x ready duiting bauling.

Permit Requirenments

Permit requirements are anticiptted to include:
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USCOE bection 10 (dredging) permit
USCOE Section 404 (disposal in water :ys) permit

IEP?. water guality cnrtification or all USCOE
permite

Wauvkagan Pcre Authority drelging per .t

IZPA permit for constzucticn ©f was:t:water treat-
ment facilities

FPUZS permit (State/Federal) £or pc.nt-source
water discharge from the water treat-=nt plant

Borsn Shore Sznitary District approval if water
discherge goas tc a stnitary sewer

IDOT (Divisicn of Watarways) permit for work in
public waterways

IZPA (Division of Land and Noise) special waste
Bauler's permit

City of Waukegan construction permits
local land use approval -

Certification of Authority to haul PCB commodities
(ICC and I1CC)

USEPA toxic substances disposal approval
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® IZPA approval 4f material is dilpOlnd in a cur-
rently non-PCB-approved site :

-

See Mascon & Eanger's report (003) for further discussion of
applicable governmental regulations. :

Alternative 2D: Dredge-Dewater in Barges-Fix-Dispose

Response Objectives

This alternative would remove all sediments from Slip No. 3
with PCB concentrations greater than S0 ppm., If a 95 percent
removal efficiency were achieved, it would remove an estimated
290,000 1b of PCBs contained {n approximately 10,900 yd3? of
sediments. This would remove about 91.5 percent of all the
PCBs ncw found in the slip No. J and Upper Harbor area
(003). '

Mathematical modeling conducted by BydroQual, Inc. (03%5),
indicates that dredging of the harbor sediments to a level
of 50 ppm PCB would reduce peak water column concentrations
by approximately one order of magnitude (to less than 0.1 ppb)
and fish body burdens to less than S ppm. Since this alterna-
tive would remove approximately 93.5 percent of all the PC3Bs
now found {n Slip Ko. 3 and the Upper Barbor, results are
expected to be similar to reductions predicted by the model.
Removal would also significantly diminish the existing esti-
mated volatilization rate of 12 to 40 lb/yr of PCBs thax are
Teleased from Slip No. 3 into the local airshed by approxi-
mately an order of magnitude (007).

All former land and water uses would be able to resume after
cleanup activities are completed. No restrictions to future
uses would be axpected.

Duration of Cleanup Activities

Dredging and related activities for Slip No. 3 would require
about 2 months. An additiocnal 2 months would be required
for dredging and related activities in the localized area
requiring dredging of deep contaminated sand and silt. If
the water treatment plant were not protected against Ireezing
wveather, the dewatering barges would not be able to release
slurry water to the plant during freezing conditions. Dredg-
ing would then have to occur during nonfreezing weather.
Use of barges for dewatering may also be problematic during
frepzing periods, because of ice buildup and difficuley vith
sediment removal.

$0l1ids removal to the batch plant would begin about 2 months

after dredging activities are completed. Removal and fixa-
tion of the dewatered sediments would require 2 to J months.
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Offsite transportation to the disposal site would be concur-
zent with the fixation process. Total project duration is
estimated to be 9 months. ’

Izmpacts and Mitigation ©f Cleanup Activities

Dredging. Roiling of bottom sediments during drelging re-
sults an sediment suspension and dispersion. The use cf a
hydraulic dredge and the proper dredge head would minimize
roiling and sediment dispersion. A sediment dispersal cor-
trol system (double silt curtain or steel shest piling) wouvld
alsc be exployed to minimize migration of suspended PCBs
out of the dredging area. To assist in contrclling sediment
dispersion, water would be continually pumped fron inside
the slip during construction to maintair net inflov az th:
slip mouth. This would tend to keep secimencs fzocxm crosszig
the control barrier. The water could be trecated by additicn
of polymer and/cr activated carbon before the sedixent bar:ier
is removed.

A program would be established to monitor the effectiveness
©f the containment measures and to wvarn of the need for pcly-
mer addition or shutdown of dredging. A seizhe warning
arrangenent with the National Weather Service ould also b2
put in place soc operations could be suspended {f & seich:
wvere imminent. The containment devices woul! be the most
likely to fail during a seiche due to the furces creeted >
a sudden difference in water level betwean the two sicdes o<
the sheet piling or double silt curtain.

A clamshell dredge may be required in the lociliized area of
$lip No. J to remove the deep contaminated seiiments (sanc
and silt) below the muck at the former OMC outfali. Spillige
of 15 to 30 percent of the sediments in a clamshell bucket
occurs while it is being raised. Thisz spillags would creste
a high degree of sediment suspension that Wwoul? increate the
concentration of PCBs in solution. XA akuoe: plle coffesdra
would be employed to support the excava:.cl sides and contain
these dredging activities. The water wcutld be treated bv
the addition of powdered activated cazbei ¢2 Cexcve dissolved
PCBs before the cofferdam is removed. The vater level insile
the cofferdam would be lowered to create net inflow as an
additional control measure.

The City of Waukegan maintains an emergency water intake in
¥Waukegan Farbor. This water intake, while an integral par:
of the Waukegan Narbor system, is rarely used. Project
activities would be expected to be compieted while the
intake was not in use. If, however, the intake was needed
during project activities, a monitoring program, dincluding
sarpling of raw and finished water, would be established
during the project to snsure the safety of the supply. A
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contingency plan would alasoc be established to stop project
operations if any contamination entered the system. -

Larsen Marine Services would be adversely affected-by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be ninimizod by
scheduling dredging during periods that would cause the
least impact on lLarsen Marine Services.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 lb/day/acre from the exposed, agitated, and con-
taminated water area (030). Concentrations of less than
2 ug/m? would be expectad to be present in the air as a re-
sult of dredging activities (007). By comparison, the OSEA
standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m? in the air at any time. Eowever, NIOSH recom-
mends that wvorkers not be exposed to more than 1 ug/m? 4n
the air during an 8-hour period (007). (See Eealth and
Safety Requirements, later in this section.)

The proposed dredging would affect terrestrial biota. Popu-
lations of qulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the Zay
wvhen disturbances would occur. BHRowever, because none of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048).

Some species of birds could come into contact with the con-
taminated sediments and water in the harbor and dewatering
barges, particularly during ncn-working hours (gulls) and
autumn migration periods (waterfowl and shorebirds) (048).

Changes in the harbor wvater column PCB coancentrations and
reduced PCB accumulations in fish would be the two principal
long~term beneficial impacts of dredging.

Possible short-term advearse implcts of dredging would include
the following:

) The area i{nside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely become
anoxic in the pro-dawn hours following a day of
dredging in organic "muck” sediments. Indications
are that “disturbances” of polluted bottom sedi-
pents, especially 4f they have great quantities of -
reduced compounds dissclved in the intesrsticial
wvaters, can elevate the expression of sediment
oxygen demand by as much as cne order of magnitude.
Diurnal rhyvthms ©of respiration/photosynthesis in
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freshwater algae are such that the lowest oxygen
levels occur 4in pre-dawn hours. Consequently,

elmost all respiring organisms inside the silt

curtains would be driven out or may @ie during

early morning hours after dredging (048).,

°® If dredging occurs during the fall and spring,
there is a good chance that spawning fish may be
present in the harbor during the dredging activi-
ties. Chinook making fall runs may be able to
swim around or leap over the silt curtains into a
highly PCB-laden body of water (048).

Dewatering. Under this alternative, barges would be used to
dewater dredged sediments. The barges could be moored in
the Upper Earbor during the dewatering process, then towed
to shore for soclids removal. No special lining would be
necessary, since any water leakage would flow intc the barges,
and become mixed with the supernatant. Decart water would
be punmped to the water treatment plant.

Some volatilization of PCBs would occur durir; dewatering.
Volatilization would be minimized during ini{tial placenment
©f the dredged sediments by the decanting water layer. This
would reduce the estimated volatilization ra:e from 2 1b
PCBs per day (for exposed sediments with an zverage concen-
tration of 1,000 ppm) to less than 1.0 lb PC2s per day from
the less contaminated (100 ppm) decanting layer (007). Other
peasures that could be empioyed include: (1) placing the
less contaminated sediments on top of the more contaminated
sediments Auring dredging; (2) placing a layer of an organic
material (e.g., digested activated sludge, manure) on top of
the dewvatering sediments upon completion of dredging; or
(3) placing a synthetic liner on top of the water in the
barges during and following dredging. These measures would
be expected to keep PCB concentrations in the air above the
barges at about 2 ug/m? (007).

Weter Treatment. All PCB-contaminated water (supernatant
from initial sclids devatering, leachate, rainwater, and
monitoring well water collected from the lagoon) would be
processed through a package water treatment plant. All water
would be treated to PCB levels of below 1 ppb (the USEPA
standard). Treatment plant effluent would be monitored (by
grab sampling and 24-hour sampling) to eansure that discharges
were below 1 ppb. An onsite laboratory would be available
to conduct the water quality analyses. Effluent would be
discharged to the harbor or to a sanitary sewver. Water dis-
charged to the sanitary sewver system would be processed again
through the Waukegan municipal wastewvater treatment plant
and discharged into the Des Plaines River.
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Sclids Removal, Fixation, and Disposal. Veclatilization would
be expected to occur during solids removal from the barges
and truck loading for transport to the batch plant.” The
highest reported concentration in a $1ip No. 3 sediment sample
is about 500,000 ppm (008). The maximum predicted PCB con-
centration in the air from so0lids removal cperations is pre-
dicted to be less than 200 ug/m? for sediments with céncentra-
tions of 100,000 ppm PCBs (007). These values were extra-
polated from data for sand assuming a 3.6-mph wind and an
air temperature of 68°F. The volatilization rate from Waukegan
Earbor muck should be less than froam sand (007).

Dewatered sediment would be fixed into a nonflowable form
for offsite transport by truck. A sufficient amount of fixing
agent would be used to prevent vater loss, and covers may be
required to prevent volatilization during transport. Rules
and regulations controlling the transport of hazardous mater-
dals promulgated by the USDOT, USEPA, IDOT, IINR, and other
applicadle regulatory agencies would be complied with. These
include cleanup, safety, and spill prevention and response
peasures.

Offsite disposal of fixed dredged sediments and volatilization
material would require approximately 1,650 truck trips to

the disposal site using a 10-yd? capacity truck. The estab-
lished full truck routes within the City ©f Waukegan have
sufficient capacity to accommodate the estimated ¢truck traffic,

“but some roadway congesticn and roadway damage couid ocecur

(048). Some species of terrestrial animals could come into
contact with contaminated materials if any loss occurs during
transport, and the contamination could be passed into other
terrestrial food chains (048). :

Disposal of the fixed materials would be in a licensed chemi-
cal waste landfill, and would be in compliance with State
and Tederal standards for PCB waste disposal. PCB materials
with concentrations greater than S0 ppm must be nonflowable
4f they are to be disposed of 4in a licensed chemical waste
landfill (40 CFR 761). Sclids dewatering and/or fixation
must be complete encugh to result in a nonflcwable consis-
tency after transport for final disposal.

Additional Environmental Impacts. Implementation of this

alternative would also have the following impacts (048):

Noise. Noise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur &n localized areas,

* they would be of relatively short duration. MNoisa im-

" pacts could temporarily diminish pecple's enjoyment of
the public beach adjacent to the project area.
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Emoloyment. Constructicn jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous levels at
the conclusiorn of the project. -

Rec-eation. The noise and traffic congestion a;séciated
with constrction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
.t..l

Cultural Resources. Cultural rzsources in the Waukegan
Barbor area would not be adversely affectad. It is
possible thet the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resouzues in the harbor area.

Bealin and Safety P:vuirements. The PCB~contaminated soil,
sec._Ternt, mucr, 4dust. and water asscociated wit: cleanup acti-
vities present potevntially significant health hazards to
worke:s involved in the cleanup. Zach specific cleanup acti-
vity and associsted work function would require the definition
and erforcement of specific safety precautions #2d4 levels of
protectior. Ecclogy and knvironment, Inc., bhas prepared a
conceptual safety plan (See Appendix). The pl.- calls for
protection measures for wcrkers who may be ex; -ed to PCB-
tontaminatec materiagls. Ambient air moniterir would be
performed, and all vorkers would require approp-:ate levels
of proctecticn. " Depe:4ing on ambient air monitoring results,
respiratory ané dermal prctection may be requirsd downwind
©f site cleanup actirities and the dewatering barges. In
acddition to personal protection, the conceptual safety plan
specifies site entry procedures, decontamination procedures,
work limitations, and material disposal requirements. A
detailed health and safety plan would be prepared during
final design ©f the selectsd response measurss.

Rel:ability

Dredciang. Both hydrrulic and clamshell dredges have bean °
wideiv used 4in the pest for dredging. ¥No new technologies
are proposed to complate the dredging. DPredging technology
is well developed, ard the reliability of the equipment to
remove sediments from the slip and transport them to the
lagoons 43 high. If a stoppage ©f the hydraulic dredge
occurs during dredging, 4t is expected to result in some
temporary additional suspension of sediment 4in the water
cclumn because of interruption in hydraulic flow. Leakage
or rupture of the hydraulic dredge déischarge pipeline could
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disperse PCB3-laden water and sediment over previously un-
contaminated areas along the pipeline. The impact of such
spills could be minimized by prompt cleanup of the spilled
material and of any socil or-other material that was contami~-
nated by the spill. A contingency plan would be established
for prompt cleanup. Leakage could either be eliminated by
pipe joint tightening or be controlled by joint caulking,
mats, collection containers, or similar means. The collec-
ted solids could be disposed of with the PCB-contaminated
solids, and collected water could be taken to the water
treatment plant. :

- Dewatering Barges. The technology fof construction of barges

and handling slurry materials is well develcped and feasible.
Conventionally available flat-deck barges could be used for
devatering. If a barge sank, PCB-ccataminated water and
sediment would flow back into the bharbor. BEBowever, such an
event is unlikely. If it occurred, additional dredging would
be required to re-excavate the i1pilled sediment. Some loss
of PCBs by way of the spilled supernatant would occur. It
is estimated that this loass would be less than 0.1 1b of
PCBs if one barge sank.

If detention in the barges failed to lower the moisture con-
tent to the extent criginally anticipated, either more time
could be allowed or more fixing agent could be used. 1If
»ore time were allowed, the total mass of PCBs volatilized
would increase. If more fixing agent wers used, the total
solids volume to be disposed of would increasas.

Curing Cells. The technology for construction of the curing
cells is well developed and feasible. There are no unusual
construction details for the curing cell construction. Con-
struction could be accomplished using conventionally avail-
able materials and equipment. The risk of failure would be
low. 1If the upper clay line:i failed, contaminated leachate
could be collected by the underdrain system. If the lower
clay liner also failed, contaminated soil would have to be
excavated and disposed of with the other contaminated soclids.

If an exterior curing cell dike failed while a cell was
filled with incompletely cure fixed soclids, PCB-contaminated
water and sediment could flow over a small area, requiring
cleanup operations and causing slightly increased volatili-
zation. The tgchnology for dike design is well understocd,
however, so the probability of dike failure would be ex-
trezely low. ’

Water Treatment. The water treatment system would use exist-
ing technology and equipment shown to be eflective in PCB
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removal. The treatment plant would include a clearwvell for
detention of treated effluent prior tc discharge. PCB con-
centrations 4in the clearwell would be monitored, and {f
adecuate removal were not achieved, the water could be re-
cycled through the plant until dzschaxge otnndnrdl (less
than 1 ppb PCBs) were met. :

Fixation. Fixation would use existing equipment in an appli-
caticn similar to previous applications, but not yet estab-
lished for these high-moisture-content sediments. Laboratory
testing is now being conducted to verify that fixation can
be accomplished with existing available materials and equip-~
ment. It is anticipated that fixation will prove to be a
techrically feasible and reliable means ©f controlling water
loss. 1f fixation failed to prevent water loss, then solids
woul? have to be dewatered mechanically as proposecd for Alter-
aatuve 3, or a wvaiver from that requirement of 40 CFR 761
weuld have to be obtained from the Regicnal Adxinistrator.

Transportetion. Transportation would be accormplished using
damp trucks. Failure could occur by loss of zaterial frem
the :ruck through leakage, spilling over the top, dusting,
vols+ilization, or spills resulting from vehicls: accidents.

The .rpact of leakage, Qusting, and volatiliz:-:on would be
tc é_sperse small amounts of PCBs all aleng th« haul routes.
There types of uncontrolled release could be x:nimized by
the rse of tallgate seals and covers.

The :mpact of spills would be to deposit a quantity of PCB-
coniaminated solids at one or more isclated points. The
risk of spills over the top of the truck could be minimized
by vse of a cover. The risk of vehicle accidents is rela-

tively small, but {t could be compensated for by having a
respcase plan and team ready during bauling.

Pernit Reguiraments
Pernit requirements are anticipated to include:
° USCOE Section 10 (dredging) permit
° USCOE Section 404 (disposal in waterways) permit

[ IZPA water quality certification on all USCOE
pernits

[ ¥PDES permit (State/Federal) ¢gor point-source
vater discharge from the water tresatment plant

) Waukegan Port Anthority dradging permit
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° IZPA permit for construction of wastewatsr treat~
ment facilities .

e North Shore Sanitary District approval if wvater
discharge goes to a sanitary sewer .

® IDOT (Division of Waterways) permit for work in
public waterways

o IZPA (Division of Land and MNoise) special waste
Bauler's permit

e City of Waukegan construction permits
e Local land use approval

® Certification of Authority to haul PCB commodities
(ICC and I1CC)

° USEPA toxic substances disposal approval

® . IEPA approval 4f material is disposed in a cur-
rently non-PCB approved site

See Mascon & Hanger's report (003) fo:'furthcr discussion of
applicable governmental regqulations.

Alternative 3: Dredge-Dewater in Lagoon-Dispose

Response Objectives

This alternative would remove all sedinents from Slip No. 3
with concentrations of PCBs greater than S0 ppm. If a 95 per-
cent remcval efficlency were achieved, it would remove an
estimated 2%0,000 1b of PCBs contained in approximately
10,900 yd? of sediments. This would remove about $3.5 per-
cent of all the PCBs now found in the Slip No. 3 and Upper
Harbor area (003).

Mathematical modeling conducted by HNydroQual, Inc. (03%5),
indicates that dredging of the harbor sediments to a level
of S0 ppm PCB would reduce peak water column concentrations
by approximately one order of magnitude (to less than 0.1 ppb)
and fish body burdens to less than S ppm. Since this alter-
pative would remove approximately 93.5 percent of all the
PCBs now found in Slip No. 3 and the Upper Barbor, results
are- expected to be similar to reductions predicted by the
model. Removal would also significantly diminish the exist-,
ing estimated volatilization rate of 12 to 40 1lb/yr of PCBs
released from the harbor into the local airshed by approxi-
pately an order of magnitude (007).

PD525.022 6-33



All former land and water uses would be able to resume after
cleanup activities are completed. No restrictions to future
uses would be expected. -

Puratior of Cleanup Activities

Dredging and related activities for Slip No. 3 would require
about 2 months. An additicnal 2 months would be required
for dredging and related activities in the localized area
requiring dredging ©f deep contaminated sand and silt. ¢
the water treatment plant were not protected against freezing
veather, the dewatering lagoon would not be adble to release
slurry water to the plant during freezing conditiors. Dredg-
ing would then have to occur during nonfreezing weather.

Be~ause dredged solids would not be fixed, they would have
to be dewatersd in the lagoon for an extended time to reach
ar acdequate nonflcwable consistency for disposal. Even with
the employreant of additional mechanical déevatering,
retartion time is expected to be from 1 to 2 years.

Dffsite trarsportation to the disposal site would begin ap-
proximately 3 to 4 months after completion of dredging.
Transportatica would ccntinue intermittently until project
completion. Totel project duration is estixzited to be

2 vez2rs.

* Inpacts and Mitigition >f Cleanup Activities

Credging. Roilizs of bottom sediments during drelging results
in sediment suspension and dispersion. The use of a hydraulic
érecge and the pruper dredge head would minimize roiling and
ssdiment dispersion. . sediment dispersal control system
(double silt curtain or steel sheet piling) would alsoc be
enployed to minimize migration of suspended PCBs out of the
dredging area. Tc assist in controlling sediment dispersicn,
water would be ccrtinually pumped from inside the Upper EBarbor
éurirg constructicn to maintain net inflow at the Upper Barbor
moush. This would tend to keep sediments from crossing the
contrel barrier. The water could be treated by addition of
polymer and/or activated carbon before the sediment barrier
is removed. .

A program would be established to monitor the effectiveness
of the containment measures and to vara ¢f the need for poly-
mer addition or shutdown of dredging. A seiche warning
arcangement with the National Weather Service would also be
put in place so operations could be suspended {f a seiche
were izminent. The containment devices would be most likely
to f£ail during a seiche due to the forces creatsd by a sudden
difference in water level betveen the two sides of the sheet
piling or double silt curtain.
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A clamshell dredge may be required in the localized area of
Slip No. 3 to remove the deep contaminated sediments (sand -
and silt) below the muck at the former OMC outfall. 8Spillage
. ©f 15 to 30 percent of the sediments in a clamsbell bucket

occurs while it is being raised. This spillage would create
a high degree of sediment suspension that would increase the
concentration of PC3s in solution. A sheet pile cofferdam
would be employed to support the excavation sides and con-
tain these dredging activities. The watear would be tresated -
by the addition of powdered activated carbon to remove dis- :
solved PCBs befors the cofferdam sediment barrier was removed.
The water level inside the cofferdam would be lowered to
create net inflow as an additional control measure.

The City of Waukegan maintains an emergency water intake in
Waukegan Barbor. This water intake, while an integral par: :
of the Waukegan Harbor system, is rarely used. Project ~
activities would be expected to be completed while the o
intake was not in use. If, however, the intake was needed
during project activities, a aonitoring program, including
sampling of raw and finished water, would be established -
during the project to ensure the safety of the supply. A

. contingency plan would also be established to stop project -
operations if any contamination entered the system.

Larsen Marine Services would be adversely affected by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the least
impact on Larsen Marine Services. . :

Minimal wvolatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 1b/day/acre from the exposed, agitated, and con-
taminated water area (030). Concentrations of less than et
2 ug/m? would be expected to b: present in the air as a
result of dredging activites (007). By comparison, the OSEA
standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m? in the air at any time. However, NIOSH recom-
mends that workers not be exposed to more than 1 ug/m? in
the air during an 8-hour period (007). (See Health and
Safety Requirements, later in this sectiocon.)

The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another ares along
the shoreline of lLake Michigan during the times of the day
vhen disturbances would occur. However, because none of
these species breeds in the immediate vicinity of the harber,
no long-term displacement of populations is anticipated (048).
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$ome species of birds or other animals could come intc contact
wvith the contaminated sediments and water in the harbor and
devatering lagoon, particularly during non-working hours
(gulls) and autumn migration periods (waterfowl and shore-
birds) (048).

Changes in the harbor water column PCB concentratiens and
reduced PCB accumulations in fish woul.d be the two principal
long-term beneficial impacts of dredging. -

Possible short-term sdverse {mpacts of dredging would include
the following:

) The a-e®a inside the sediment dispersal control
© device used to detain roiled sediments would become

turbid during Aredqging and vould very likely beccxe
anoxic 4{n the pre-dava houxs following a day of '
dredging in organic "xuck” sediments. Indications
are thzt "disturtance:® of polluted bottom sedi-
ments, especially if they have great quantities of
reduced compourds dissolved 4in the intersticial
waters, can elevate the expression of sediment
oxycen demand by as much as one order of magnitude.
Diurnal rhythrms of respiration/photosynthesis 4in
fresi:weter algae are such that the lowest oxyge=x
levels occur i:n pre-Zawn hours. -~nsequently,
almc=t ail respirirg organisms in; de the silt
curta:rs would be driven out or x die during
earl: morning hours »Zter dredging 148).

® If Credging occurs Guring che fal: and spring,
there is a good chance that spawning fish may Dbe
present in the harbor durinz the dredging activi-
ties. Chinock making fall runs may be able to
swix arounéd or leap over the silt curtains into a
highiy PC3-laden body of water (048).

Dewaterinc. Coastructicn of a Cewatering lagoon and treat-

ment facilities on OMC property or another nearby site would

ramove this land f-om other usacs for the duration of the
project.

The lagoon would be constructed with impermeable clay liners
and g leachate collection system. The groundwater beneath
the lagoon would be monitored by tes:t wells to detect leakage
fron the lngoon. ‘

Under this alternative, volatilization would be significantly
increased during retention of the dredged materials in the
lagoon because mechanical dewatering would be employed. The
RUC system (or other channelization teschniques) would be
used to chanrel the sediments for drainage of water to expcose
therm to air for evaporation and drying. After the top layer
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vas dry, it would be removed and the process would be re-
peated. This would result in substantially more volatiliza-
tion of PCBs to the atmosphere than for Alternatives 2B and
2D, since evaporation i{s a necessary part of the dewvatering
process. The highest reported concentration in a $lip No. 3
sediment sample is about 500,000 ppm (008, 016). Tha pre-
dicted PCB concentration in the air from volatilization above
-these sediments would be less than 200 ug/m? for sediments
with concentrations of 100,000 ppm PCBs. The volatilization
rate is predicted to be less than 163,000 ug/m?/hr or 63 1lb/
day. Typical PCB concentrations range from about 500 to
5,000 ppm PCB., Predicted average concentrations in the air
from volatilization would be less than 6.6 ug/m?, assuring a
typical PCB concentration of 1,000 ppm. The average volatili-
zation rate from these sediments is expected to be less than
$,375 ug/m3/hr or 2 1lb/day PCB. These values are extrapo-
lated from data for sand, assuming a 3.6-mph wind and an air
temperature of 68°F. The volatilization rate from Waukegan
Harbor muck should be less than from sand (007).

Because this alternative would require more time for solids
dewatering, it would restrict land uses on the OMC property
or ancther nearby site used for the lagoon for a longer

period than Alternative 2B. It would, however, involve less

total property use, since it would not require land for the
fixation process. . :

Water Treatment. All PCB-contaminated watsr (supernatant
from initial solids dewatering, leachate, rainwater, 4gnd
monitoring well water collected from the lagoon) would be
processed through a package water treatment plant. -All water
would be treated to PCB levels of below 1l ppb (the USEPA
standard}. Treatment plant effluent would be monitored (by
grab sampling and 24-hour sampling) to ensure that discharges
vere below 1 ppb. An onsite laboratory would be available
to conduct water quality analyses. ZEZfluent would be dis-
charged to the harbor or to & sanitary sever. Water dis-
charged to the sanitary sewer system would be processed again
through the Waukegan municipal wastewater treatment plant
and discharged into the Des Plaines River.

Solids Removal and Disposal. Volatilization would be ex-
pected to occur during solids removal from the lagoon and
truck loading for offsite transport. The highest reported
concentration in a 8lip No. 3 sedinent sample is about
$00,000 ppm (008, 016). The predicted PCB concentration in
the air “rom volatilization above these sediments would be
less than 200 ug/m3 for sediments with concentrations of
100,000 ppm PCBs. The volatilization rate is predicted to
be less than 163,000 ug/m?/hr or €3 1lb/ day. Typical PCB
concentrations range from about 500 to 5,000 ppm PCB. Pre-
dicted average concentrations in the air froam volatilization
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would be less than 6.6 ug/m?, assuming a typical PCB concen-
tration of 1,000 ppm. The average volatilization rate from
these sediments i3 expected to be less than 5,375 uvg/m3/hr
or 2 lb/day PCB. These values are extrapolated from data
for sand, assuming a 3.S-mph wind and an air temperature of
68°F. The volatilization rate from Waivkegan Barbor muck
should be less than frow sand (007). Since the sediments
wvould be dry, PCB-laden dust particles may be dispersed in
the air by excavation activities. <This may cause ambient
air concentrations to exceed 1,000 ug/m?,

Additional precautions would be requireé Quring offsite trans-
portation of the non-fixed materials. Trucks would have to
exploy a liner (such as heavy-duty plastic sheeting) to pre-~
vent leakage Or spillage. <Cover o- closure >f the trucks
would be required to prevent spillaje and volatilization
during transport. Rules ard regulations ccrtrolling the
transport of toxic materials prozulgated by ¢he USIOT, USEPA,
IDOT, 1INR, and other applicarle reguiztory rgencies would

be complied with. These include cleanuy, safety, and spill
prevention and response meASUIeE.

Offsite disposal of fixed dredged sedidenter and liner
material would require approximately 16,700 truc). trips
to the disposal site using a 10-yd? capacit: truck. The
established full truck routes within the Cirv of Waukegan
have sufficient capacity to accomredate the ertimazed truck
traffic, but scme roadway congestiorn and rraxdway damage
could occur (048). Some grecies 02 terres:-ial animals
could come into contact with contaminated me-earials if any
1058 occurs during transport, and the contam aatior could be
passed into other terrestrial food chains (0:3).

Disposal of the materials .uléd be in a licensed chemical
wvaste landfill, and would be in compliance with State and
Feceral standards for PCE waste dispossxl. PCB mzterials
with concentrations greatis:r than 50 ppn must be noaflowable
if they are to be disposss ¢f in a chexical vaste landfill
(40 CFR 761). BSolids dewatering must be complets enocugh to
result in a nonflowable consistency after trinsport to the
final disposal site. If a nonflowable consistency cannct be
obtained, fixation will be regquired.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048):

¥oise. Noise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur in localized areas,
they would be of relatively short duration. Woise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.
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Enployment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previous lavels at
the conclusion of the project.

Recreation. The noise and traffic congestion ls;ocinted
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area. .

The City of Waukegan uses the site propcosed for the
devatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for
the project duration. The city would have to arrange
other transpcrtation means (such as s shuttle systex
between the downtown area and the beach) because no
alternative parking facilities are available.

Cultural Resocurces. Cultural resources {n the Waukegan
BEarbor area wouid not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural rescurces in the harbor area.

Bealth and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust, and wvater associated with cleanup ac-
tivities present potentially sisnificant health bhazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defi-
nition and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who may be exposed
to PCB-contaminated materials. Ambilent air monitoring would
be performed, and all workers would require appropriate levels
of protecticn. Depending on ambient zir monitoring results,
respiratory and dermal protection may be ~equired downwind
of site cleanup activities and the bholding lagoon. In addi-
tion to personal protection, the conceptual safety plan
specifies site entry procedures, decontamination procedures,
work limitations, and material disposal requirements. A
detalled health and safety plan would be prepared during
final design of the selected response measures.

Reliability

Dredging. Both hydraulic and clamshell dredges have been
widely used in the past for dredging. — Ko new technologies
are proposed to complete the dredging. Dredging technology -
is well develcped, and the reliability of the equipment to
remove sediments from the slip and transport them to the
lagoons is high. 1If a stoppage of the hydraulic dredge occurs
during dredging, it is expected to result in scme temporary
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additional suspension of sediment in the water column because
of interruption 4n hydrasulic flow. Leakage or rupture of
the hydravlic éredge discharge pipeline could disperse PCE-
laden water and sediment over previously uncontaminated areas
along the pipeline. The impact of such spills could be mini-
mized by prompt cleanup ©f the spilled material anl of any
soil or other material that was contaminated by the spill.

A contingency plan would be estadblished for prompt clearnup.
Leakage could either be eliminated by pipa joint tightening
or be controlled by joint caulking, mats, ccllection con-
tainers, or similar means. The collected solids could be
disposed of with the PCB-contaminated sclids, and ecollected
water could be taksn to the water treatment plant.

Dewvatering Lagoon. The technology for construction of lined
lagoons is well developed and feasible. There are no unusual
construction details for the lagoon construction. Constrvc-
tion could be accomplished using conventionally evaiiadbla
materials and equipment. The risk of failure would ke low.
of the vpper clay liner failed, contaminated leachate cou.ld
be collected by the underdrain system. If the lower clav
liner also failed, contaminated soil would Rave to be exca-
vated and dispcsed of with the other contacinated solids,

If an extericr lagoon failed, PCB-contaxinated wvater arc
sediment could flow over a very large area, reguis.ng sub-
stantial cleanup operations and causing grea:ly increase?
volatilization. The technology for 4dike Cesigrn i3 well
understood, however, so the probability of dike failure
would be extremely low.

If detention in the lagoon failed to lower the moisture cci.-
tent tc the extent originally anticipeted, more time would
have to be allowed., If more time were pllowed, the total

mass ©f PCBs volatilized would increase.

Nater Treatment. The water treatmen: svsitem would use
existing technology and equipment showm %o be effective in
PCB removal. The treatment plant would include a clearwell
for detention of treated effluent prior to discharge. PCE
concentrations in the clearwell would be monitored, and it
adequate removal were not achieved, the water could be re-
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were met.

Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.

The i{mpact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
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These types ©of uncontrolled release could be minimized by
the use of tailgate seals and covers.:

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or more isoclated points.:. The
risk of spills over the top of the truck could be ainimized

.by use of a cover. The risk of vehicle accidents is rela-

tively small, but {t could be compensated for by bhaving a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to include:

USCOE Section 10 (dredging) permit
USCOE Section 404 (disposal in vntotwayi) pernit

IEPA water quality certification on all USCOE
pernits

Waukegan Port Authority drcdginq permit
IZPA permit for construction of wastewater treat-
ment facilities

NPDES permit (State/Federal) for point-source wvater
discharge from the vater treatnent plant

North Shore Sanitary District approval {f water
discharge goes to the sanitary sewver

IDOT (Division of Waterways) permit for work in
public vaterwvays

IEZPA (Division of land and Noise) special waste
hauler’s permit

City of Waukegan construction permits
Local land use approval

Certification of Authority to haul PCB commodities
(ICC and 11CC)

USEPA toxic substances disposal approval

IZ?A approval iZ material is-disposed {n a cur-
rently ncn-PC3 approved site

See Mason & Eanger's report (003) for further discuslion -3 4
applicable governmental requlations.
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UPPER EARBOR

Alternative 2B: Dredge-Dewater &n lacoon-Fix~-Dispose

Response Objective ' -

This alternmative would remove all sediments from the Upper
Barbor with PCB concentrations greater than 50 ppm. 1If a
95 percent removal efficiency were achieved, it would remove
an estimated 4,800 lb of PCBs contained in approximately
35,700 yd? of sediments. This would remove about 1.5 percent
©f all the PCBs now found in the $lip No. 3 and Upper Earbor
area (003).

Assuming that exposed sediment PCB concentrations are reducez
below 50 ppm {n the harbor, peak water column concentrations
of PC3s are expected to be reduced to 0.1 ppb and fish bodv
burdens are expected to decline tc less than S ppm (03%:.
(If the Upper Earbor were remedied without remedying E£lir
No. 3, this would not be true.) Removal would alsoc dim.aizh
the existing estimated volatilization rate of 12 to 40 lo/vr
of PCBs that are released from the harbor into the local
airshed by approximately an order ¢f magnitude (007).

All former land and water uses would be able to resume slter
cleanup activities are completed. Ko restrictions to future

- uses would be expected.

Duration ©f Cleanup Activities .
Dredging and related activities of the Upper Barbor wculid
require about 3 months. (This would be in addition tc the

4 months required for the dredging and related activitier of
$lip No. 3.) 1If the water trsatment plant ware not proiacted
against freezing weather, the devatering lagoon wouléd nc* be
able tc release slurry water to the plant during freezlng
conditions. Dredging would then have to occur durisg ron-
freezing weather.

$0lids remcval to.the batch plant would begin sbout 2 months
after dredging activities are completed. Removal and fixe-
tion of the devatered sediments would require 2 to 3 months.
Offsite transportation to the disposal site would be concur-
rent with the fixation process. Total project duration is
estimated to be 13 months.

Inpacts and Mitigation of Cleanup Activities

Dredging. Roiling of bottom sediments during dredging results
in seciment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. A sediment dispersal control system
(doudble silt curtain or steel sheet piling) would alsc be
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employed ¢o minimiza migration of suspended PCBs out of the
dredging area. To assist in controlling sediment dispersion,
vater would be continually pumped from inside the Upper Barbor
during construction to maintain net inflow at the Upper Harbor
mouth. This would tend to kesep sediments from crossing the
control barrier. The water could be treated by addition of

polymer and/or activated carbon before the sediment barrier
is removad. ’

A program would be established to monitor tha effectiveness
of the containment measures and to warn of the need for poly-
mer addition or shutdown of dredging. A seiche warning ar-
rangenent with the National Weather Service would also be
put in place 80 operations could be suspended if a seiche
were {mminent. The containment devices would be the most
likely to fail during a seiche due to the forces created by
a sudden difference in water level between the two sides of
the sheet piling or double silt curtain.

The City of Waukegan maintains an emergency water {intake in
Waukegan Barbor. This water intake, whiie an integral part
of the Waukegan Harbor system, is rarely used. Project
activities would be expected to be completed whilc the
intake was not in use. If, however, the {ntake was needed
during project activities, a monitoring program, including
sampling of raw and finished water, would be estadlished
durizg the project to ensure the safety of the supply. A
contingency plan would alsc be established to stop project
operations if any contamination entered the system. :

Larsen Marine Services would be adversely affected by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the
least impact on Larsen Marine Servicss.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 lb/day/acre from the exposed, agitated, and con-
taminated water area (030)., Concentrations of less than
2 ug/m? would be expected to be present in the air as a re-
sult of dredging activities (007). By comparison, the OSEA
standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m? in the air at any time. BHowvever, NIOSH recom-
mends that vorkers not be exposed to more than 1 ug/m? 4in
the air during an 8-hour period (007). (See RHealth and
Safety Recuirements, later in this section.)

The proposed dredging would affect terrestrial biota., Popula-
tions of gulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area aleng
the shoreline of lLake Michigan during the times of the day

PDS25.022 6-48



when disturbances would eccur. Eowever, becauss none of
these species breeds in tne {mmediate vicinity of the barbor,
no long-~term displacement of populations is anticipated (048),.

Scome species ©f birds or other animals could come into contact
with the contaminated sediments and water in the barbor and
dewatering lagoon, particularly during non-working: bhours
(gulls) and autumn migration periods (waterfowl and shore-
birds) (048). -

Changes in the harbor water column PCB concentrations and
reduced PCB accumulations 4in fish would be the two principal
long-tern beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would include
the following:

‘e The area inside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely become
anoxic in the pre-dawn hours foll-owing a day of
dredging in organic "muck" sedimer:s. Indications
are that "disturbances® of pollut«’ bottom sedi-
ments, especially {f they have gre:: quantities cf
reduced compounds dissolved in th: dintersticial
vaters, can elevate the expressic: of sediment
oxyger demand by as much as one ori:+- of magnituce.
Diurnal rhythms of respiration/phciosynthesis 4in
freshwater algae are such that the lowvest oxvgen
levels occur in pre-dawn bhours. Consequently,
almost all respiring organisms inside the silt
curtains would be driven out or may die during
early morning hours after dredging (048).

e If dredging occurs during the fall and spring,
there i3 a good chance that spawning fish may be
present in the harbor during the dredging activi-
ties. Chinoock making fall runs may be able to
swim around or leap over the silt curtains into a
highly PCB-laden body of wvater (048).

Dewntoring. Construction of a dewvatering lagoon anéd treat-
ment facilities on OMC property or another nearby site would
remove this land from other uses for the duratiocn of the
project.

The lagoon would be constructed with impermeable clay liners
and a leachate collection system. The groundwater beneath
the lagoon would be monitored by test wells to detect leakage
from the lagoon.

Scme volatilization ©f PCBs would occur during dewaterinc.
Volatilization would be minimized during initial placezc:t
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of the dredged sediments by the decanting wvater layer. This
might reduce the estimated volatilization rate from 1.4 l1b
PCBs per day (for exposed sediments with a typical concentra~
tion of 100 ppm) to less than 1 1b PCBs per day from less
contaminated decanting water layer (007, 030). Other measures
that could be employed include: (1) placing the less con-
taminated sediments on top of the more contaminated sediments
during dredging; (2) placing & layer of an organic material
(e.g., digested activated sludge, manure) on top of the de-
watering sediments upon completion of dredging; or (3) plac-
ing a synthetic liner on top of the water in the lagoon dur-
ing and following dredging. These measures would be expected
to keep PCB concentrations in the air above the lagoon at
about 2 ug/m? (007).

Water Treatment. All PCB-contaminated water (supernatant
from initial solids dewvatering, leachate, rainwater, and
monitoring well water collected from the lagoon) would be
processed through a package water treatment plant. All water
wvould be tresated to PCB levels of below 1 ppb (the USEPA
standard). Treatment plant effluent would be monitored (by
grab sampling and 24{-hour sampling) to ensure that discharges
vers below 1 ppb. An onsite laboratory would be available
to conduct the water quality analyses. Effluent would be
discharged to the hardbor or to a sanitary sewer. Wataer dis-
charged to the sanitary sewer system would be processed again
through the Waukegan municipal wastewater treatment plant
and discharged into the Des Plaines Rivar.

$0lids Removal, Pixation, and Disposal. Volatilization
would be expected to occur during solids removal from the
lagoon and truck loading for transport to the batch plant.
The highest reported concentration in Uprner Barbor sediments
is about 500 ppm PCBs. The maximum predicted PCB concentra-
tion in the air from solids removal operations is predicted
to be less than 6.6 ug/m?. Typical PCP concentrations range
from about 50 to 500 ppm PCBs. Average PCB concentrations
in the air are expected to be less than 1.0 ug/a? for sedi-
ments with concsntrations of 100 ppm PCBs (007). These
values vere extrapoclated from data for sand, assuming 3.6-mph
wind and an air temperature of 68°F. The volatilization
rate from Waukegan Earbor muck should be less than from sand
(0607).

Devatered sediment would be fixed into a nonflowable form
for offsite transport by truck. A sufficiant amount of fixing
agent would be used to prevent water loss, and covers may be
required to prevent volatilization during transport. Rules
and regulations controlling the transport of hazardous mate~
rials promulgated by the USDOT, USEPA, IDOT, IINR, and other
applicable regulatory agencles would be complied with. These
include cleanup, safety, and spill prevention and response
measures.
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Offsite disposal of fixed dredged sediments, volatilizaticn
material, and liner material would require approximately
9,220 tuck trips to the disposal site using & 10-yd? capa-
city truck. The established full truck routes within the
Cizy of Waukegan have sufficient capacity to accomzodate
vha est_mated truck traffic, but some roadway congestion aznd
roadway damage could occur (048). Some species 0f :terres-
trial animals could come {nto contact with contaminated
mzterials 4if any loss occurs during transport, and the con-
taminatron could be passed into other terrestrial food chains
{Ca48).

Disposal of the materials would be in a licensed chenmical
wviste landfill, and would be i{n compliance with State and
Fcieral standards for PCB waste disposal. PCB materials
with concentrations greater than 50 ppm must be nonflowable
iZ they are to be disposed of in a chemical waste landfill
(<9 CFR 761). S$olids devatering and/or fixation must be
corplete encugh to result in a nonflowable consistency after
tcsanspost for final disposal.

A151t10111 Environmental Impacts. Implementation of this
alterna=ive would alsc have the following impacts (048):

No:.se. Noise would be produced by construction, dredg-
inu, and transportation activities. Although high noise
levels coulc periodically occur 4in locezlized areas,
they would 'be of relatively short duration. MNoise im-
pacts could temporarily diminish pecple’'s enjoyment of
the public beach adjacent to the project area.

Employment. Construction jobs created by the project
texporarily reduce unemployment in the area.
tmploymen“ levels would return to previous lcvcls at
the conclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive {mpacts on the public beach adjacent to the project
area.

The City of Waukegan uses the site proposed for the
devatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for
the project duration. The city would have to arrange
other transportation means (such as a shuttle system
between the downtown area and the beach) because no

alternative parking facilities are available.

Cultural Resources. Cultural resources in the Waukegan
Barbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
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.workers involved

would anhance the desirability of acquiring and retaining
cultural resources in the barbor area. -

Health and Safetv Requirements. The PCB-contaminated soll,
sediment, muck, dust, and water associated with cleanup ac-
tivities present f:tuntially significant health Razards to

the cleanup. EKach specific cleanup ac-
tivity and assoclated work function would require the defini-
tion and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., bhas
preparsd a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who zay be exposed
to PCB-contaminated materials. Ambient air monitoring would
be performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities and the dewatering lagoons. In
addition to personal protection, the conceptual safety plan
specifies site entry procedures, decontamination procedures,
work limi{tations, and material disposal requirements. A
detailed health and safety plan would be prepared during
final Cesign of the selected response measures.

Reliability

Dredging. Eydraulic dredges have been widely used in the
past for dredging. No new technologies are proposed to com-
plete the dredging. Dredging technology is wvell developed,
and the reliability of the equipment to remove sediments
from the Upper Earbor and transport them to the lagoons is
high. 1If a stoppage of the hydraulic dredge occurs during
dredging, it is expected to result in some temporary addi-
tional suspension of sediment in the water column because of
interruption in hydraulic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline could disperse PCB-laden
water and sediment over previously uncontaminated areas along
the pipeline. The impact of such spills could be minimized
by prompt cleanup of the spilled material and of any soil or
other material that was contaminated by the spill. A contin-
gency plan would be established for prompt cleanup. Leakage
could either be eliminated by pipe joint tightening or be
controlled by joint caulking, mats, collection containers,
or similar means. The collected solids could be disposed of
with the PCB-contaminated sclids, and collected water could
be taken to the water treatment plant.

Dewatering lagoon and Curing Cells. The technology for con~
struction of lined lagoons is well developed and feasible.
There are no unusual construction details for the lagoon
construction. Construction could be accomplished using con-
venticnally available materials and equipment. The risk of
failure would be low. If the upper clay liner failed, con~
taminated leachate could be collected by the underdrain systen.
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If the lower clay liner alsoc failed, contaminated soil would
have to be excavated and disposed of with tle other contami-
nated solids. .

" If an exiterior lagoon dfke failed, PCB-contaminatsd water

and sediment cnvld flow over a large area, requiring sub-
stantiasl cleanup operations and causing greatly indreased
veolatilization. The technology for dike design is well
tnderstood, however, 850 the probability of dixe fallure
would be extreme.y low.

If an exterior curing cell dikxe failed while a cell was
filled with incompletely cured fixed solids, PCB-contaminated
vater ané sediment could flow over a small area, requiring
cleanup operaticvas anc causing slightly dncreased volatili-
zation. The technology for dike design is well understood,
however, sc the probability of dike failure would be ex-
trenely low. '

If detentiorn in the lagoon failed to lower the moisture con-
tort to the extunt originally anticipated, either more time
cculd be allowel or rore fixing agent could be used. If
more time were allowel, the total mass of PCBs volatilizecd
woulsd increase. If more fixing agent were used, the total
solids volume tc dispcsed of would increase.

Wster Treatrert. The water treatment system would use exist-
ing tecr=ology #ad egiipment shown to be effective in PCB
senoval. The t-eatmernt plant would include a clearvell for
detenticn of trasted affluent prior to discharge. . PCB con-
centrations in ihe clearwell would be monitored, and if ade-
quate removal wure not achieved, the water could be recycled
through the plant until discharge standards (less than 1 pp>
PCBs) were met.

Fixation. PFixation wculd use existing equipment in an appli-
cation similar ¢to prevrious applications, but mot yet estab-
lished for these high-moisture-content sediments. Laboratory
testing is now being sonducted to verify that fixation can
be accomplished with existing available materials and equip-
rent. It is anticipated that fixation will prove to be a
technically feas:ble and reliable means of controlling wvater
loss. If fixation failed to prevent water loss, then solids
wculd have to be dewatered mechanically as proposed for Alter-
native 3, or a waiver from that requirement ©f 40 CFR 761
would have to be obtained from the USEPA Regional Adminis-
trator. -

Transoortation. Transportation would be accomplished using
dump trucks.. Failure could occur by loss of material from
the truck through leakage, spilling over the top, @usting,
volatilization, or spills resulting from vehicle accidents.
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The impact of leakage, dusting, and volatili{zation would be
to disperse small amounts of PCBs all along the haul routes.
These types ©f uncontrolled release could be minimized by
the use of tailgate seals and covers.

-

The impact of spills would be to deposit a quantity of PCB-
-contaminated solids at one or more isclated points. The
risk of spills over the top of the truck could be minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.

Permit Requirements

Permit requirements are anticipated to include:

DSCOE Section 10 (dredging) permit
USCOE Section 404 (disposal in watervays) permit
IZPA water Qquality certification on all USCOE

- permits

NPDES permit (State/Feceral) for point-source
water discharge from the water treatment plant

Waukegan Port Authority dredging permit

IZPA permit for construction of wastewater treat-
.ment facilities

North Shore Sanitary District approval {f water
discharge goes to a sanitary sever

IDOT (Division of Waterways) permit for werk in
public waterways

IZPA (Division of Land and Noise) special waste
hauler's peramit

City of Waukegan construction permits
Local land nsc'appreval

Certification of Authority to haul PCB commodities
(ICC and 11CC)

USEPA toxic substancss disposii approval

IEZPA approval if material is disposed in a cur-
rently non-PCB approved site
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See Mason & Hanger's repcort (003) for further discussion of
applicable governmental regulations. -

Alternative 3: Dredce-Dewater {n Lagoon-Dispose

Response Cbjectives

This alternative would remove all sediments from the Upper
Barbor with PCB concentrations greater than 50 ppm. 1If a
95 percent removal efficiency were achieved, it would remove
an estimated 4,800 1lb of PCBs contained in approximately
35,700 yé&? of sediments. This would remove about 1.5 per-
cent of all the PCBs now fournd in the $lip No. 3 and Upper
Barbor area (003).

Assuming that exposed selimert PCF concentrations are re-
duced below 20 ppr in the hersbor, peak water column concen-
trations o©f PCBs are &xpectec to be reduced to 0.1 ppb and
fish body burdens are exzectad to decline to less than 8 ppm
(035). (If the Upper Barbour were remedied without remedving
$lip No. 3, this would not ke trut.) Removal would alsc
dimini{sh the existing estimaced volatilization rate of 12 to
40 lb/yr of PCBs that aro released from the barbor into the
lccal airshed by approximately an order of magnitude (007).

T A1l former larnd and water uses wouléd be able to resume after

cleanup act:vities are completed. BNo restrictions to future
uses would be expected.

Duration of Cleanup Activities

Dredging and related activicvies for the Upper Narbor would
require adbout J months. (This is in addition to the 4 months
required for the dredging and related activities of B5lip
Mo. 3.) If the water treatment plant were not protected
against frecrzing weasthe.:, the dewztering lagoon could not
zelease siurry water t¢ the plant during freezing conditiornr.
Dredging would then have to ozcur during nonfreezing weather.

Because Céredced solids would not be fixed, they would bhave
to be dewvatered in the lagoon for an extended time to reach
an adequate nonflowable consistency for disposal. Even with
the employment of additional mechanical dewatering (RUC),
retention time is expected to be from 1 to 2 years.

Offsite transportation to the disposal site would begin ap-
proximately 3 to & months after completion of dredging.
Transportation would continue intermittently until project
completion. Total project duration is estimated to be

J yeazs. ' o
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Impacts and Mitigation of Cleanup Activities

Dredging. Roiling of bottonm sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. A sediment dispersal control system
{double silt curtain or steel sheet piling) would alsc be
‘employed to minimize migration of suspended PCBs out of the
dredging area. To assist in controlling sediment dispersion,
vater would be coantinually pumped from inside the Upper Earbor
during construction to maintain net inflow at the Upper Harbor
mouth. This would tend to keep sedizments from crossing the
control barrier. The water could be treated by addition of
polymer and/or activated carbon before the sediment barrier
is removed,

A program would be established to monitor the effectiveness
of the containment measures and to warn of the need for poly-
mer addition or shutdown of dredging. A seiche warning
arrangement with the National Weather Service would also be
put in place so operations could bs suspended if a seiche
wvere imminent. The containment devices would be the most
likely to fail during a seiche due to the forces created by
a sudden difference in wvater level betwveen the two sides of
the sheet piling or double silt curtaisn.

The City of Waukegan maintains an emergency water intske in
Waukegan Harbor. This water intake, while an inzegral part
of the Waukegan EBarbor system, is rarely used. Project
activities would be expected to be completed while the
intake was not in use. If, however, the intake was nesded
during project activities, a monitoring program, including
sanpling of raw and finished water, would be established
during the project to ensure the safety of the supply. A
contingency plan would also be established to stop project
operations if any ccntamination sntared the system.

Larsen Marine Services would be adversely affected by any
dredging that inhibited or cut off access to its docks.
These impacts would be short-term and could be minimized by
scheduling dredging during periods that would cause the
least impact on Larsan Marine Services.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 1b/day/acre from the exposed, agitated, and con-
taminatad water area (030). Concentrations of less than

2 ug/m?® would be expected to be present in the air as a
result of dredging activities (007). By comparison, the
OSHA standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m? in the air at any time. However, NIOSE recom-
mends that workers not be exposed to more than 1 ug/m? in
the alr during an S$-hour period (007). (See Health and
Safety Requirements, latsr {in this sectiocn.)
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The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in
the vicinity ©f the harbor would be disturbed by 4increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of :the day
when disturbances would occur. Eowever, because none of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048).

Some species of birds or other animals could come into contact
with the contaminated sediments ancd water in the bardbor and
devatering lagoon, particularly during ncn-worklng hours
(gulls) and autumn migration periods (waterfowl and shore-
birds) (048).

Changes in the harbor water column PCB concentrntions and
reducad PCB accumulations In fish would be the two principal
long~term beneficial impact: ©f dredging.

Possible short-term adverse impacte of dredging Qbuld include
the following:

) The area inside the sediment dispersal control
device used to detain rciled sed:iments would become
turbid during drecdgine and would Terv Jikely become
ancxic in the pre-cawn bours following a day of
dredging in orcanic "muck® sedimeats. Indications
are that ®disturbances” of pollrted botton sedi-~
ments, especially if they heve crrat uantities of
reduced compounds dissolved in tae dnzersticial
waters, can elevate the express.ocn of sediment
oxygen demand by as much as one ¢« der ¢f magnitude.
Diurnal rhythms of respirstion/photosynthesis in
freshwater alga« are such that the lowest oxygen
levels occur in pre-dawn hours. Consequently,
almost all respiring organisms inside the silt
curtains would Le driven ocut or may die during
early mornirg aours after dredgiunc (046).

e If dredging occurs during the £:11 and spring,
there {3 a good chance that spawring fish may be
present in the harbor during the dredging activi-
ties. Chinock making fall runs may be able to
svim around or leap over the silt curtains 4into a
highly PCB-laden body of watar (048).

Dewatering. Construciion of a devatering lagoon and treat-
aent ?acziitio: on OMC property Or another nearby site would
remove this land from other uses for the duration ©f the
project. S

The lagoon would be constructed with {mpermeable clay liners
and a leachate collection system. The groundwater beneath
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the lagoon would be monitored by test wells to detect leakage
from the lagoon. Lo -

Under this alternative, volatilization would be significantly
increased during retention of the dredged materials in the
lagoon because mechanical deswvatering would be smploy€d. The
RUC system (or other channelization techniques) would be
used to channel the sediments for drainage of wvater to expose
then to air for evaporation and drying. After the top layer
was dried, it would be removed and the proceas repeated.
This would result in substantlally more volatiliization of
PCBs to the atmosphere than for Alternative 2B, since evapora-
tion is a necessary part of the dewvatering process. The
highest reported concentration in Upper Harbor sediments is
about 500 ppm PCB. The maximum predicted PCB concentration
in air above these sediments would be less than 6.6 ug/m?,
well below 1,000 ug/m?, the OSEA standard. The volatiliza-~-
tion rate s predicted to be less than 5,375 ug/m3/hr.
Typical concentrations are about S0 to $00 ppm. Predicted
average PCB concentrations in the air would be less than
1.0 ug/m?», The average volatilization rate is expected to
be about 725 ug/m3/hr or 1.4 lb/day of PCBs. These values
were extrapolated from data for sand, assuzing a wind speed
of 3.6-mph and an air temperature of 68°F. The volatiliza-
tion rate from Waukegan Earbor muck should be less than from
sand (007).

Because this alterzative would require wore time for solids
dewatering, it would restrict land uses on the OMC property
or other nearby site used for the lagoon for a longer period
than Alternative 2B. It would, however, involve less total

. property use, since it would not requize land for the fixa-

tion process.

Water Treatment. All PCB-contaminated water ({supernatant
from initial solids dewatering, leachats, rainvater, and
monitoring well water collected from the lagoon) would be
processed through a package water tresatment plant. All water
would be treated to PCB levels of below 1 ppb (the USEPA
standard). Treatment plant effluent would be monitored (by
grab sampling and 24~-hour sampling) to ensure that discharges
were below 1 ppb. An onsite laboratory would be availabdle
to conduct water qQuality analyses. Effluent would be
discharged to the harbor or to a sanitary sever. Water
discharged to the sanitary sewver system would be processed
again through the Waukegan municipal wastewater treatment
plant and discharged into the Des Plaines River.

8olids Removal and Disdosal. Volatilization would be expec-
ted to occur durang solids removal from the lagoon and truck
loading for offsite transport. The highest raported concen-
tration in Upper Harbor sediments is about $00 ppm PCA. The
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maximun predicted PCB concentration {n air above these sedi-
ments would be less than 6.6 ug/m?, well below 1,000 wg/m3,
the OSHA standard. The volatilization rate is predicted to
be less than 5,375 ug/m?/hr. Typical concentrations a:ce
about S0 to 500 ppm. Predicted average PCB concentraticas
in the air would be less than 1.0 ug/m?® for sediments with
concentrations of 100 ppm PCBs. The average volatilization
rate is expected to be about 725 ug/m3/hr or 1.4 lb/day >¢
PCBs. These values were extrapolated from data for sand,
assuming a wind speed of 3.6-mph and an air temperature of
68°F. The volatilization rate from Waukegan EBarbor muck
should be less than from sand (007). Increased ccncentre-
tions ©of PCBs may result in the air from PCB-contaminated
dust produced by excavation activities, 3ince these sol.ds
will be dry and dusty.

Additional precautions would be required during offsize
transportation ©f the non-fixed materisls. Trucks would
have to employ a liner (such as heavy-cuty plastic sheeting)
to prevent leakage or spillage. Cover or closure of tie
trucks would be recuired to prevent spiliage and volat:li-
zation during transport. Rules and reguletions corntrol'lng
the transport of toxic materials promulgatec by the DSCCT,
DSEPA, IDOT, IINR, and other applicable regulatosy agenc-es
would be complied with. These include cleanup, s»fety, and
spill prevention and response measurets.

Offsite disposal of fixed dredgel selirents and liner ma:eria’

would require approximately 6,110 truck trips to the dla2-
posal site using a 10-yd? capacity trucx. The establiisled
full truck routes within the City of Waukegan have sufiicient
capacity to accommodate the estimated truck traffic, 1t
some roadway congestion and roadway damasge could occur (044).
Some species of terrestrial animals covld come into contact
with contaminated materials 4{f any loss occurs during trins-~
port, and the contamination could be passed into other ter-
restrial food chains (048).

Disposal of the materials would be in a licensed chemicul
waste landfill, and would be in compilance with State and
Fecderal standards for PCB waste disposal. PCE materials
with concentrations greater than 50 ppm must be nonflowable
if they are to be disposed of in a chenical waste landfill
(40 CFR 761). Bolids dewatering must be complete enough to
result in a nonflowable consistency after trarnsport to tae
f£inal disposal site. 1f a nonflowable consistency cannot be
obtained, fixation will be required.

AMditional Environmental Impacts. Isplementation of this
alternative would also have the following impacts (048):

Noise. MNoise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
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levels could periodically occur in localized areas,
they would be of relatively short duration. MNoise im~
pacts could termporarily diminish people's enjoyment of
the public beach adjacent to the project area. -

Emplovment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Employment levels would return to previocus levels at
the conclusion of the project.

Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area. .

The City of Waukegan uses the site proposed for the
dewvatering lagoon as a parking area for its public fes-
tivals. This alternative would preclude this use for
the project duration. The city would have to arrange
other transportation means (such as a shuttle system
between the downtown arsa and the beach) because no
alternative parking facilities are available.

Cultural Resources. Cultural resocurces in the Waukegan
Harbor area would not be adversely affected. It {s
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Health and Safety Requirements. The PCB-contaminated soil,
sedinent, muck, dust, and wvater associated with cleanup ac-
tivities present potentially significant health hazards to
workers invelved in the cleanup. EZach specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., has
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who may be exposed
to PCB-contaminated materials. Ambient air monitoring would
be performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities and the holding lagoon. In addi-
tion to personal protection, the conceptual safety plan speci-
fies site entry procedures, decontamination procedures, work
limications, and material dispcsal requirements. A detailed
health and safsty plan would be prepared during final design
of the selected response zeasures.

Reliabilicty

Dredcing. Bydraulic dredges have been widely used in the
past for dredging. ¥No new technologies are proposed to
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complete the dredging. Dredging technology is well developegd,
and the reliability of the equipment to remove sediments
from the Upper Barbor and transport them to the lagoons is
high. If a stoppage of the hydraullc dredge occurs during
dredging, 4t {3 expected to result in socme temporary ‘addi-
tional suspension of sediment {in the water column because of
interruption in hydrauvlic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline couvld disperse PCB-laden
vater and sedinpent over previously uncontaminated arees along
the pipeline. The impact of such spills could be minimized
by prompt cleanup ©f the spilled mateiial and of any s0il or
other material that was contaminated by the spill. A ccn-
tingency plan would be established for prompt cleanup. Leak-
age could either be eliminated by pipe joint tightening or
be controlled by joint caulking, mats, collection ccatainers,
or similar means. The collected solids could be disposed of
with the PCB-contaminated solids, and collected water could
be taken to the water treatment plant.

Dewatering Lagoon. The technology for construction of lire2
lagoons i3 well developed and feasible. There are nc =nu:-ue2l
construction details for the lagoon construction. Cocnstrac-
tion could be accomplished using conventionally ava.lable
paterials and equipment. The risk of failure would bs low.
If the upper clay liner failed, contaminated leachats could
be collected by the underdrain system. If the lower clay
liner also failed, contaminated scil would have to be excavzi-
ted and disposed of with the other contaminated solids.

If an exterior lagocn failed, PCB-contamiaated water anc

sediment could flow over a very large area, requiring suc-
stantial cleanup operations and causing greatly incraased
volatilization. The technology for dike design iy well

understood, however, so the probability of dike fiilure

would be extremely low. '

2f detention in the lagoon failed to lover the mo.st:ire ccorn-
tent to the extent originally anticipated, more tiuw would
have to be allowved. If more time wers asllowed, the total

mass ©0f PCBs volatilized would increase.

Water Treatment. The water treatment system would use exist-
{ng technology and eguipment shown to be effective in PCB
removal. The treatment plant would include a clearwell for
detention of treated effluent prior to discharge. PCB con-
centrations in the clearwell would be monitored, and if
adeguate removal were not achieved, the water could be re-
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were met.

Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of material from
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the truck through leakage, spilling over the top, dustiﬁq,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, dusting, ard volatilization would be

" to disperse small amounts ©f PCBs all along the baul routes.

These types of uncontrolled releass could be minimized by
the use of tailgate seals and covers.

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or mores {sclated points. The
risk of spills over the top of the truck could be minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.
Permit Requirements
Permit requirements are anticipated to include:

. USCOZ Section 10 (dredging) permit

° USCOE Section 404 (disposal in watervay) pernit.

o IZPA wvater quality certification on all USCOE
peraits

) Waukegan Port Authority dredging permit

® IZPA permit for construction of wvastswvater treat-
ment facilities

RPDES permit ({(State/Federal) for point-:ouéce
wvater discharge frozm the water treatment plant

o North Shore Sanitary bilt:ict-approval if water
discharge goes to a sanitary sewver

° IDOT (Division of Waterways) permit for work in
public waterwvays

° IEZPA (Division of Land and Noise) special waste
hauvler's permit

° City of Waukegan construction permits
o Local land use approval

‘o Certification of Authority to haul PCB commodities
(ICC and Il1CC)

) DSEZPA toxic substances disposal approval
e IZPA approval if material is dispcsed {n a cur-
rently non-PCB-approved site
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See Mason & Eanger's report (003) for further discussion of
applicable governmental regulations.

$1IP KO. 3 AND UPPER HRARBOR

Alternative 6A: Contain-Dredge-Cap

Response Objectives

Under this alternative, a cofferdam would be constructed near
the north end of the Upper Barbor to close off 5lip No. 3
and the ncorthwest portion of the Upper Barbor. A slurry cut-
off wall would be constructed inside the cofferdar anéd around
the perimeter ©f the enclcsed area to contain PCBs in-place.
The cutoff wall would extend irto the glacial ¢till to minimize
uncontrolled dispersion of PCBs into the groundwater. '

A sediment dispersal control device, consisting of a double silt
curtain or sheet piling, would be installed at the south end

of the Upper Earbor. Sediments with PCB concentrations greater
than 50 ppm would then be dredged from the rest of the Upper
Harbor and placed within the containment area. This alternative
would contrecl almost 100 percent of all the PCBs now found in
§lip No. 3 anéd the Upper Earbor area. If a 95 percent removal
efficiency were achieved, this v~uld transfer an estimated
4,400 1lb of PCBs contained in approximately 33,500 yd? of
sediments from the Upper EBarbor to the containment area.

Dredged sediments would be dewatered, with the supernatant

gzoce:sed through a package water ‘treatment plant to PCB
evels below 1 ppb. The contained area would be capped with

impermeable materials to seal in the contaminated materials.

Based on Mason & Banger's equation for calculation of disper~
sion ©of PCBs (001), migration _through a 2-ft slurry wall with
an overall permeability of 10 7 cm/sec would be expected to
take 2 years, dispersing about 0.001 1b/yr PCBs. If the slurry
wall wvere cracked by the fluctuating water tabls, freezing, or
other natural phenomena, PCBs could escape at a higher rate.
Groundwater monitoring wells would be constructed to provide
continuous checks on the efficiency of the slurry wall. The
State vould be required to provide maintenance under PL 96-510.

Using Mason & Banger's equation (001), migration through a
1-fe~thick layer of glacial till with an overall permeability
of 1077 cm/sec would be expected to take 1 year, diaspersing
about 0.008 lb/yr PCBs. If sandy 2Ones were encountered in
the glacial till, PCBs could escape at a higher rate. Ground-
wvater monitoring wells would be constructed to provide contin-
vous checks on the efficiency of the glacial till., The State
would be required to provide maintenance under PL 96-510.

The site would be capped with impermeable materials to seal
in the contaminated soils. Capping would reduce percolation
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into the contaminated area. TFuture construction projects
that would cause disturbance to the surface and underlying
soils (trenching, drilling, digging, etc.) would not be al-
loved, to minimize detericration of the impermeable barriers.

Containment and capping would reduce the environmental hazards
now pcsed by PCB contamination {n the harbor. All tontani-
.nated secdiments in Slip No. 3 and the enclosed portion of
the Upper Earbor would be contained in-place, and 95 percent
.removal efficiency of PCBs would be achieved in the rest of
the Upper Barbor. The reliability of the slurry wall and
capping technologies and the glacial till 4is discussed in
the Reliability section below,

.Containment of Slip ¥No. 3 and the 2gp¢: Barbor in this manner
~would require a USEPA waiver from the requirements of 40 CFR 761
of TSCA, since PCBs would rermain in proximity to lake Michigan
and in an area with a high groundwater table (058).

This alternative would have greater land use impacts than S§lip
No. 3 and the Upper Harbor alternatives. S51lip No. 3 and a
“portion of the Upper Earbor would no longer exist and would
-be converted into a parking lot. Puture uses of the newv area

(and possibly use of some adjacent arsas) would be rostricted
because soil-disturbing construction activities could not be
allowed: A new basin would be constructed on vacant OMC
property to the sast of Slip No. 3. larsen Marine Servicss
-would have to be relocated adjacent to the new basin.

‘Duration of Cleanup Activities

"Cofferdanm and slurry wall construction at the north end of the
Upper Barbor would require about 3 months. An additional
month would be required for dredging in the Upper Harbor.

If the water treatment plant ware not protected against freez-
ing weather, the containment area would not be able to re-
lease slurry water to the plant during freezing conditions.
Dredging would then have to occur during nonfreezing weather.

Surcharging would extend 6 to 12 months after dredging activities
are cozpleted., Remcval of the surcharge and capping of the de-
wvatered sediments would require about 1 month. Construction of
the new boat basin would require about 4 months, concurrent with
surcharging. Total project duration is estimated to be 11 to

17 months. '

Izpacts and Mitigation of Cleanup Activities

Dredging. Roiling of bottcam sediments during dredging results
in sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize rolling and
sediment dispersion. A sediment dispersal control system
(doudble silt curtain or steel sheet piling) would also be
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employed to minimize migration of suspended PCBs out of the

dredging area. To assist in controlling sediment dispersior,
water would be continually pumped from inside the contained

area during construction . to maintain net inflow at the south
end of the Upper Barbor. This would tend to keep ‘sedibents

from crossing the control barrier. The water could be treated
by addition of polymer and/or activated carbon before the
sediment barrier is removed. .

A program would be establisgshed to monitor the effectiveness

©f the containment measures and to wvarn of the need for polymer

addition or shutdown of dredging. A seiche warning arrange-
ment with the Naticnal Weather Service would also be put in
place so operations could be suspended {f a seiche were im-
ninent. The containment devices would be the wost likely to
fail during a seiche due to the forces created by a sudden
difference in water level letween the two sides ¢f the sheet
piling or double silt curtain.

The City of Waukegan maintains an emergency water intake {n
Waukegan Earbor. This water intake, while an integral part
of thLe Waukegan Eardbor systex, is rarely used. Project
activities would be expected to be completed while the in-
take was not in use. If, however, the intake was needed
duriny project activities, a monitoring program, including

. 822;,.ing of raw and firisgshed water, would be established

duriny the project to ensure the safety of the supply. A
contingency plan would alsoc be established to stop project
operations if any contamination entered the system.

1

Larsen Marine fServices would be seriously affected by this
alternative. Cofferdam construction would permanently cut
off access to its dock. To prevent further spread of PCBs,
the new boat basin shouléd not be opened until the Upper
Barbor dredging is complete. It is estimsted that there
would be a ¢-mcnth period during which neither $lip No. 3
nor the new boat basin would be available for Larsen Marine
Services' operations. Temporary facilities would have to be
provided, most probably on the sast side of the Upper Harber
south of the proposed boat basin. In addition, a number of
larsen Marine Services docks and service facilities would

bave to be relocated. The overall short-term impact on Larsen

Marine Services would be greater for this alternative than
for Alternatives 2B, 2D, and 3J. This could be partially
offset by the long-term advantages that may accrue to Larsen
Marine Services, since the new boat basin geometry could be
designed to improve water accessibility.

Minimal wolatilization would be expected to occur during
dredging activities. Losses would be expected to be roughly
0.3 to 0.4 1b/day/acre from the exposed, agitated, and con-
taminate? water area (0J0). Concentrations of less than
2 ug/m? would be expected to De present in the air as a
result of dredging activities (007). By comparison, the
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OSEA standard for maximum worker exposure to Aroclor 1242 is
1,000 ng/m? in the air at any time. Howevar, NIOSHE recom-
mends that workers not be exposed to more than 1 ug/m? in
the air during an 8-hour period (007). (See Nealth and
Safety Recuirements, later in this section.) :

.The proposed dredging would affect terrestrial biota. Popula-
tions of qgulls and terns that currently reside and feed in
the vicinity of the harbor would be disturbed by increased
noise and activity levels and may move to another area along
the shoreline of Lake Michigan during the times of the day
when disturbances would occur. BEowever, because none of
these species breeds in the immediate vicinity of the harbor,
no long-term displacement of populations is anticipated (048).

Some species of birds or other animals could come into contact -

with the contaminated sediments and water in the harbor and
devatering lagoon, particularly during non-working hours
(gulls) and autumn migration periods (watezrfowl and shore-
birds) (048).

Changes in the harbor water c¢olumn PCB concentrations and
reduced PCB accumulations in fish would be the two principal
long~term beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would include
the following:

) The area inside the sediment dispersal contxol
device used to detain roiled sediments would become
turbid during dredging and would very likely become
anoxic in the pre-dawvn hours following a day of
dredging in organic ®muck® sediments. Indicaticns
are that "disturbances® of polluted bottom sedi-
ments, especially 4if they have great quantities of
reduced compounds dissolved in the intersticial
waters, can elevate the expression of sediment
oxygen demand by as much as one corder of magnitude.
Diurnal rhythms of respiration/photosynthesis in
freshwater algae are such that the lowest oxygen
levels occur in pre-dawn hours. Consequently,
almost all respiring organisms inside the silt
curtaians would be driven cut or may dle during
early morning hours after dredging (048).

® I1¢# dredging occurs during the fall and spring,

. thers is a gocd chance that--spawning fish may be
present in the harbor during the dredging activi-.
ties. Chinook making fall runs may be able to
swvim around or leap over the silt curtaing into a
highly PCB-ladén body of water (049),

Dewatering. Some velatilization of PCBs would occur during
dewvaterang of the dredged sediments. PCB volatilization
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would be minimized during initial placement of the dredged
sediments by the decanting water layer. The estimated
volatilization rate from exposed Upper Barbor sediments with
a typical concentration of 100 ppm PCBs would be less than
1 1b of FCBs par day. Volatilization from the less contaxmi-
nated decanting water layer would also be less shan

1.0 1b/day (007, 032J). :

After conmpletion o©f dredging, water removal and treatrent

wourlc continue until settlement of the top of the dredged

sediments slowed to a negligible rate. The contained area
wouid then be coversd by filter fabric, a granular drainage
blanket with drain pipes, and a compacted clay cap and sur-
charge. This would eliminate the volatilization potential
from the contrinment area. Water removed from the drainage
system world lave to be treated to remove PCBs until sur-

char;ecremoval.. Thr drainage pipes would then be permanently
p-ugcel. :

Water Treatment. 2ll PCB-contaminated waters from the de-
waterirg process would be processed through a package water
trestmert plent. 211 water would be treated to PCB levels
of below 1 ppr (the DUSEPA standard). Treatment plant efflu-
ent wouvld be monitcred (by gradb sampling and 24-hour samp-
ling) to ensure tha: discharges were below 1 ppb. An onsite
laborstery would te avallable to conduct the water quality

“aralyses. Efrluent would be discharged into Lake Michigan

cr to a sani’zry sewver. Water discharged into the sanitary
sever syster would be processed again through the Waukegar
punicipal wastewater treatment plant and discharged into the
Des Flaines kiver.

Borrcow Materiels., <offerdam, drain, cap, and surcharge con-
struction would require filling with clean material. This
would require scils removal from an offsite borrow pit,
causing topcgraphic and other minor local impacts to the
borrov area.

Additioral Environmental Impacts. Implementation of this
alternative would also have the following impacts (048):

Woise. Yoise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur 4in localized areas,
they would be of relatively short duration. Noise im-
pacts could temporarily diminish people's enjoyment of
the public beach adjacent to the project area.

Prmolovment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Exployment levels would return to previous levels at
the conclusion of the project.
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Recreation. The noise and traffic congestion assoéiatcd
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area.

Cultural Resources. Cultural rescurces in the Waukegan
BEarbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments

would enhance the desirability of acquiring and retaining

cultural resources in the harbor area.

Bealth and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust, and water asscciated with cleanup ac-
tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement ©of specific safety precautions and
levels of protection. Ecology and Environment, Inc., bhas
prepared a conceptual safety plan (Appendix). The plan calls
for protection measures for workers who may be exposed to
PCB-contaminated materials. Ambient air monitoring would be
performed, and all workers would require appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities. In addition to personal protec-
tion, the conceptual safety plan specifies sita entry pro-
cedures, decontamination procedures, work limitations, and
material disposal requirements. A detailed health and safe:y
plan would be prepared during final design of the selected
response measures.

Reliability

Slurry Walls. Slurry wvalls are a relatively new construction
technique, in general use for about 20 years. The technology
of construction is well developed, but long-term performance
data on the use of slurry walls as a seepage cutoff ars not
availadble. While it {s generally expected that slurry walls
would be relatively f{mpervious, it is possidble that *windows"”
of more permeable material could develop during slurry wall
construction. Trench backfill is done below the surface of
the slurry, 8o that visual inspection of the backfill as it
reaches its final position is not possible. In additien,
the upper part of the completed slurry wall could be cracked
by freezing, groundwater fluctuations, or other nmatural
phenomena. The literature on the effect of PCBs on slurry
wall permeability is limited. It is anticipated that there
would be no significant effects, since clay is generally
accepted as & liner for licensed PC3 disposal sites.
Nowever, the types of slurry wall available should be
reviewved during design. If the slurry wall failed ¢to
achieve the overall average permeability desired, movement
of PCB-contaminated groundwater could occur more rapidly
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than anticipated. On the other hand, slurry walls have been
used for groundwater control on many projects and have a
good performance record. The containment area would be
monitored to permit ongoing evaluation of the effectiveness
and intecrity of the slurry walls and clay cap.. The
reliability of the containment could be enhanced. with
developnent of additional design details:

° FTreeze-thaw problems could be reduced bﬁ terminating
the slurry wall below the frostline.

® Usre ©f a flexible membrane for the cap could be
considered for more fresedom in site grading.

) S.ouid contamina:st movament be detected, &n inter-
ral drainage sys:em couald be installed to maintsgin -
internal water levels lower than external levels
g0 tiet any learuge wculd be into the containment
area.

Considerazicin of these types of details during design would
make this alternative effective in abating further PCB con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall material should also be evaluated during
design. <Cverail, the rellability of slurry walls to reduce
the muvexent ¢f PI2-contaminated grouncwater 18 considered
good. ~

Glacial Till. The glaciel till covering the bedrock in the
Waukegan aea 15 urscrted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand, in which pebbles,
cobbles, and boulders are smbedded. The thickness of the
glacial tiil typically ranges from 50 to more than 100 £t.

Because of the relatively low permeabllity of the glacial
till, Gias30lved substances would be unlikely to migrate more
than 20 ¢> 20 £t, unless they reached a sandy zone of higher
permexbilicty, These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also dis-
perse dissolved PCBs in the glacial till pore water.

Because ©f the limited information available at the time
they prepared their report, Mason & Hanger did not recomnmend
any alternatives that depended on the underlying glacial
till to cortain the more concentrated PCB materials (001).
Mascn & Nanger recommended additional_ studies be performed
to determine the reliability of the glacial till.

PC2s are heavier than water. The PCBs could gravitate down

through the glacial till as evidenced by the PC3 penetration
into the glacial till immediately adjacent to former O#MC
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discharge points in Slip No. 3 (00l1). ©PC3B concentration
decreases rapidly with depth into the glacial till, dropping
off to a few ppx after S5 ft of depth in Slip Mo. 3 (008).

Dredging. Hydraulic dredges have been widely used 4in the
past for dredging. No new technologies are proposed ¢€o com-
‘plete the dredging. Dredging technology is well developed,
and the reliability of the equiprent to remove sediments
from the Upper Harbor and transport themz to the containzment
area is high. If a stoppage of the hydraulic dredge occurs
during dredging, it i{s expected to result in some temporary
edditional suspension of sediment in the water column due to
interruption in hydraulic flow. Leakage or rupture of the
hydraulic dredge discharge pipeline could disperse PCB-laden
vater and sediment over previously uncontaminated areas along
he pipeline. The impact of such spills could be minimized
by prompt cleanup of the spilled material and of any soil or
other material that was contaminated by the spill. A con-
tingency plan would be established for prompt cleanup. Leak-
age could either be eliminated by pipe joint tightening or

" be controlled by joint caulking, mats, collection containers,

or similar means. The collected solids could be disposed of
in the containment area, and collected wvater could be taken
to the water treatment plant. : :

Water Treatment. The water treatment system wouléd use exist-
ing technology and equipment shown to be effective in PC3
removal. The treatment plant would include a clearwell. for
detention of treated effluent prior to @ischarge. PCB con-
centrations in the clearwvell would be monitored, and if
adequate removal were not achieved, the water could be re-’
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were met.

Capoing. The use 0f compacted clay as liners and caps for
chenical waste landfills is a well-developed technology. The
use ©f asphaltic coancrets as a runoff-acrelerating membrane
is also well developed. The clay cap could develop cracks
due to moisture content variations, settlement, freezing, or
other natural phenomena. The asphaltic concrete cap would
be used to help reduce the possibility of soll moisture
chenges, thus reducing the possibility of developing cracks
in the clay cap. It is anticipated that the asphaltic con-
crete membrane would require periodic maintenance to seal
cracks that will {nevitably develop as the pavemeat ages.

Tha impact of cracking of the cap systez would be to allow
additional surface water to infiltrateé the ground, and pos-
sibly to permit minor amounts of volatilized PCBs to leave
the containment area. If infiltration increased, it could
provide hvdraulic head inside the contained area that would
{ncrease the flow of PCB-contaminated groundwvater £rom

inside the contained area to the surrounding or underlying
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scil. This would resuvlt in further PCB contamination of

adjscent and underlying soil. The amount of any such uncon-
A trolled release would be expected to be very small. Over-
i - all, the yeliability of the cap would be considered good.

Permit Reguirements

te. . Permit requirements are anticipated ¢o include:

™ ] DSCOE Section 10 (dredging) permit

" ° DSCOE Section 4C4 (disposal in waterwvays) permit
I- : ° JEPA water quaiity certifica«.on cn‘all USCOE
' pernits

) Waukegan Port Authority dredgiay pernit

° 1EPA permit for construction of wastewater treat-
r- ment facilities

® KPDES permit (State/Federal) for gpoint-source
water discharge fzox the water tresatnent plant

°® North Shore fanitary Digtrict approval if water
discharge gces t- a sanitary sewver

o IDOT (Divisicn cf Waterways) permit for work in
public watervays

!Q ° City of Waukesan construction permitu h
) local land use approval
° USEPA toxic substances disposal approval
- o IZPA approva: 1% material is risposed in a cur-

rently norn-2C3-approved site

See Mason & Banger's report (00)) fcr further édiscussion of
applicable governmental reculations.

Alternative 6B: Contain-Dredge Part of Uoper Harbor-Cao

Response Objectives

Under this alternative, a cofferdam would be constructed to
separate $1ip No. 3 Zrom the Upper Eardbor. A slurry cutoff
wvall would be constructed inside the cofferdam and around
the perimeter ©f the slip to contain PCBs in-place. The

cutoff wall would extend into the glacial till to minimize
uncontrolled dispersion ©f PCBs intc the groundwater.
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A sediment dispersal control device, consisting of a double
silt curtain or sheet piling, would be installed near the
middle of the Upper Harbor. Approximately 13,100 yd? of
sediments with PCB concentrations greater than 50 ppm would
then be dredged from the north part of the Upper Harbor and
placed within the containment area. If a 95 percent removal
efficiency were achieved, this would transfer an estimated
3,600 lb of PCBs to the containment area. This alternative
would control 99 percent of all the PCBs now found in Slip
No. 3 and the Upper Barbor area. Because of the limited
containment area, a smaller volume of sediments would be
dredged from the Upper Harbor than under the other alterna-
tives. This alternative would not remove approximately 25,500
yd? of sediments containing 3,100 1b of PCBs with concentra-
tions between S0 and 150 ppm in the Upper Earbor. Ecwaver,
these PCBs represent less than ] percent of the PCBs now
found in Slip No. 3 and the Upper Earbor area.

Dredged sediments would be dewatered, with the supernatant
processed through a package water treatment plant to PCB
levels below 1l ppb. 7The contained area would be capped with
impermeable materials to seal in the contaminated materials.

Using Mason & Eanger's equaticn for dispersion of PCBs 001),
migration through a 2-ft slurry vall with an overall perme-
ability of 10”7 cm/sec would be expected to take 2 years,
dispersing about 0.0006 lb/yr PCBs. If the slurry wvall were
cracked by the fluctuating water table, freezing, or other
natural phencmena, PCBs could escape at a nigher rate. Ground-
water monitoring wells would be constructed to provide con-
tinuous checks on the efficiency of the slurry wall. The
State would be required to provide maintenance under PL 96-510.

Using Meson & Hanger's equation (001), migration through a
l-ft~thick layer of glacial till with an overall permeability
of 10 7 cm/sec wculd be expected to take 1 year, dispersing
about 0.003 lb/yr PCBs. If sandy zones vere sncountered in
the glacial till, PCBs could escape at a higher rate. Ground-
water monitoring wells would be constructed to provide contin-
uous checks on the efficiency of the glacial till. The State
would be required to provide maintenance under PL 96-510.

The site would be capped with impermeable matarials to seal
in the contaminated soils. Capping would reduce percclation
into the contaminated area. Future construction projects
that would cause disturbance to the surface and underlying
soils (trenching, drilling, digging, etc.}) would not be al-
loved, to minimize deterioration of the impermeable bacriers.

Containment and capping would reduce the environmental haz-
ards now pcsed by PCB contamination in the harbor. All con-
tazinated sediments {n the westearn portion of Slip ¥o. 3
would ks contained in-place, and 95 percent removal efficiency
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of PCBs would be achieved in the eastern portion of $lip
Fo. 3 and the northern portion of the Upper Barbor. The
reliability of the slurry wall and capping technologies and
the glacial till dis discussed {n the Reliability section
below. K

Containment of Slip Ko. 3 in this manner would recuire a
USEPA waiver from the requirements of 40 CFR 761 of TSCA,
since PCBs would remain {n proximity to Lake Michigan and in
an area with a high groundwater table (058).

This alternative would have greater land use impacts than
Blip No. 3--Alternatives 2B, 2D, and 3. §lip ¥o. 3 would no
longer exist and would be converted into a parking lot.
Future uses ©f the new area over the slip (and poss:iblys use .
©f some adjacent aresas}) would be restricteZ because i2il-

- disturbing construction activities could not be allownd., A

new basin would be constructed on vacinn 2#C prcperty to the
east of Slip No. 3. Larsen Marine Sorvices would have to be
relocated adjacent to the new basin.

Duration of Cleanup Activities

Cofferdar and slurry wall construction a¢ the mouth of 8lip
No. 3 would require about 2 months. An additionel ponth

- would be required for dredging in the Upper Bacbor, f the

water treatment plant wvere not protectsc against freazing
weather, the containment area would rnct e abie ¢o rel ease
slurry water to the plant during freezinc conditions. Dredg-
ing would then have to occur during nonireezing wsathe:.

$urcharging would extend 6 to 12 months after dredging acti-
vities are completed. Removal of the surcharge and capping
©f the devatered sediments would xeJuire about 1 month. Con-
struction ©f the new boat basin wcurld reguire about 4 months,
concurrent with surcharging. Total priject duration ir esti-
mated to be 10 to 16 months.

Impacts and Mitigation ©f Cleanup Accivities

Dredging. Reiling of bottom sediments during dredging results
i{n sediment suspension and dispersion. The use of a hydraulic
dredge and the proper dredge head would minimize roiling and
sediment dispersion. A sediment @ispersal control system
(double silt curtain or steel sheet piling) would als> be
exployed to minimize migration of suspended PCBs out ©f the
dredging area. To assist {n controlling sediment dispersion,
wvater would be continually pumped from inside the contained
area during construction to maintain net inflow at the slip
south. This would tand to keep sediments from crossing the
control barrier. The water could be treated by addition of
polymer and/or activated carbon before the sediment barrier
is removed.
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A program would be established to monitor the effectiveness
of the containment measures and to warn of the need for poly-
mer addition or shutdown of dredging. A seiche warninag
arrangenent with the Kational Weather Service would also be
put in place so operations could be suspended {f a seiche
vere imninent. The containment devices would be the:most
likely to fall during a seiche due to the forces created by
a sudden difference in water level between the two sides of
the sheet piling or double silt curtain,

The City of Waukegan maintains an emergency water intake in
Waukegan Harbor. This water intake, while an integral part
of the Waukegan Barbor system, is rarely used. Project
activities would be expectsd to be completed while the
intake was not in use. If, however, the intake was needed
during project activities, a monitoring program, including
sanpling of raw and finished water, would be established
during the project tc ensure the safety of the supply. A
contingency plan would also be established to stop project
operations if any contamination entered the system.

Larsen Marine Services would be seriocusly affected by this
alternative. Cofferdam construction would permanently cut
off access to its dock. To prevent further spread of PCBs,
the new boat basin should not be opened until the Upper
Barbor dredging is complete. It is estimated that thers
would be a 4-rmonth per:od during which neither $lip No. 3
nor the nev boat basin would be available for larsen
Marine Seczvices' coperations. Temporary facllities would
have to be provided, most probably on the east side of the
Upper Barbor south of the proposed boat basin. In addition,
a number of Larsen Marine Services docks and service facili-
ties would have to be relocated. The overall short-term
impact on Larsen Marine Services would be greater for this
alternative than for Alternatives 2B, 2D, and 3. This could
be partially offset by the long-term advantages that may
accrue to Larsen Marine Services, since the new boat basin
geometry could be designed tc improve water accessibility.

Minimal volatilization would be expected to occur during
dredging activities. Losses would be expacted to be roughly
0.3 to 0.4 1lb/day/acre from the expossd, agitated, and con-
taminated water area (030). Concentratione of less than

2 ug/m? would be expected to be present in the air as a
result of dredging activities (007). By conmpariscn, the
OSEA standard for maximum worker exposure to Aroclor 1242 is
1,000 ng/m? in the air at any time. However, RIOSH recom-
pends that workerss not be expcosed to more than 1 ug/m? {a
the air during an 8-hour period (007). (See EHealth and
safety Recuirements, later in this section.)

The proposed dredging would affect terrestrial biota. Popula-
tions of gulls and terns that currently reside and feed in
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the vicinity of the harbor would be disturbed by increased
poise and activity levels and may move to another area along
the shoreline of lake Michigan during the times of the day
vhen disturbances would occur. However, because none of
these species breeds in the {mmediate vicinity of the barbor,

-

po long-term displacement of populations is anticipated. (048).

Some species of birds or other animals could come into contact
° with the contaminated sediments and water 4n the harbor and

dewatering lagoon, particularly during non-working Rours

(gulls) and sutumn migration periods (waterfowl and shore-

birds)

(048) .

Changes in the bharbor water eolumn PCB concentrations and
reduced PCB accumulations in fish would be the twd> p:’ncipa.
long-term beneficial impacts of dredging.

Possible short-term adverse impacts of dredging would izslvd:
the following:

The ares inside the sediment dispersal control
device used to detain roiled sediments would become
turbid during dredging and would very likely beccne
ancxic in the pre-dawn hours following a dsy of
dredging in organic "muck” sediments. Indicaticns
are that "disturbances®” of polluted botion seci-
ments, ezraciglly if they have great quantictier c¢f
reduced compounds dissolved 4in the dintersticiai
waters, can elsvate the expressicn of feciment
oxygen -demand by as much as one order of magnitucda.
Diurnal rhythms of respiration/photosynthesis in
freshwater algae are such that the lowes:t oxyge:-
levels occur in pre-dawn hours. Conseguerntly,
almost all respiring organisms insile the silt
curtains would be driven ocut or may dic ducing
early morning hours after dredging (048).

If dredging occurs during the fall and string,
there is a good chance that spawning f£ish may be
present in the harbor during the dredging activi-
ties. Chinook making fall zuns may be alle to
swim around or leap over the silt curtains into a
highly PCB-laden body of water (0483).

Devatering. Some volatilization of PCBs would occur during
devatering of the dredged sediments. PCB volatilization
would be minimized during initial placement of the dredged
sediments by the decanting water layer. The estimated
volatilization rate from exposed Upper Harbor sediments with
a typical concentration of 500 ppm PCBs would be less than
1 1b of PC3s per day. The volatilization rate from the less
contaminated decanting water layer would alsc be less than
1 1b/éay (007, 030). -
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After completion of dredging, water removal and treatment
would continue until settlement of the top of the dredged
sediments sloved to a negligible rate. The contained area
would then be covered by filter fabric, a granular drainage
blanket with drain pipes, and a compacted clay cap and sur-~
charged. This would eliminate the volatilization potential
from the containment area. Water removed from the ‘'drainage
‘systenm would have to be treated to remove PCBs until sur-
charqedrcmoval. The drainage pipes would then be permanently
plugged.

Water Treatment. All PCB-contaminated vaters from the de-
watering process would be processed through a package water
treatment plant. All wvater would be treated to PCB levels
of below 1 ppb (the USEPA standard). Treatxment plant efflu-
ent would be monitored (by gradb sampling and 24-hour samp-
ling) to ensure that discharges wvers below 1 ppb. An onsite
laboratory would be available to conduct the water guality
analyses. Effluent would be discharged intc Lake Michigan
©r to a sanitary sever. Water discharged into the sanitary
sever system would be processed again through the Waukegan
municipal wastewater trsatment plant and discharged into the
Des Plaines River.

Borrow Materials. Cofferdam, drain, cap, and surcharge con-
struction would require f£illing with clean material. This
would zequire soils removal from an offsite borrow pit,
causing topographic and other minor local impacts to the
borrow area. ' :

Additional Environmental Imvacts. Implementation of this
alternative would also have the following impacts (048):

Noise. Noise would be produced by construction, dredg-
ing, and transportation activities. Although high noise
levels could periodically occur in localized aresas,
they would be of relatively short duration. Koise im-
pacts could temporarily diminish pecple’s enjoyment of
the public beach adjacent to the project area.

Enployment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Enployment levels would return to previous levels at
the conclusion of the project.

Recreation. The ncise and traffic congestion associated
with construction activities could have short-term nega-
tive impacts on the public beach adjacent to the project
area. .

Cultural Resources. Cultural resocurces in the Waukegan
Harbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sedirments
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would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Realth and Safetv Requirements. The PCB-contaminated scil,
sediment, muck, dust, and water associated with cleanup ac-
tivities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup ac-
tivity and associated work function would require the defini-
tion and enforcement of specific safety precautions and
levels of protection. Ecology and Environment, Inc., bas
prepared a conceptual safety plan (see Appendix). The plan
calls for protection measures for workers who may be exposed
to PCB-contaminated paterials. Ambient air monitoring would
be performed, and all workers would require appropriate levels
of protection. Depending on ambient air moniteoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities. In addition to personal protec-
tion, the conceptual safety plan specifies site entry pro-
cedures, decontamination procedures, work limitations, and
material disposal requirements. A detailed health and safety
plan would be prepared during final design of the selected
Iresponse neasures.

Reliabilicy

Slurry Walls., Slurry walls are a relatively new construction
technique, in general usc fo- sbout 20 years. The techauclesy
of construction is well develcped, but long-term pezrformance
data on the use of slurry walls as a seepage cutoff are not
available. While it i3 generally expected that slurry walls
would be relatively impervious, it is possible that "windows®
of more permeable material could develcp during slurry wall
construction. Trench backfill is done below the surface of
the slurry, so that visual inspection of the backfill as it
reaches its final position is not possible. 1In addition,
the upper part of the completed slurry wall could be cracked
by freezing, groundwater fluctuations, or other natural pheno-
mena. The literature on the effect of PCBs on slurry wall
permeability is limited. It is anticipated that there would
be no significant effects, since clay is generally accepted
88 & liner for licensed PCB dispocsal sites. However, the
types ©of slurry wall available should be reviewed during
design. If the slurry wall failed toc achieve the overall
average permeadbility desired, movement of PCB-contaminated
groundwater could occur more rapidly than anticipated. On
the other bhand, slurry walls have been used for groundwater
control on many projects and have a good performance record.
The containment area would be monitored to permit ongoing
evaluation of the effectiveness and integrity of the slurry
walls and clay cap. The reliability of the containment
could De enhancsd with development of additional design

details:

-
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° Freeze-thaw problems could be reduced by terminat-
ing the slurry wall below the frostline.

° Use of a flexible membrane for the cap could be
considered for more freedom in site grading.

™ Should contaminant movement be detected, an'inter-~
nal drainage system could be installed to maintain
internal water levels lower than external levels
so that any leakage would be into the containment
area.

Consideration of these types of details during design woull
make this alternative sffective in abating further PCB con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall material should alsoc be evaluated during
design. Overall, the reliability of slurry walls to reduce
the movement of PCB-contaminated groundwater is considered
good.

Glacial Till. The glacial till covering the bedrock in the
Waukegan area is unsorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses of sand. in which pebbles,
cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges from S0 to more than 100 ft.

Because of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 f£t, unless they reached a sandy zone of hjigher
permeability, These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also dis-
perse dissolved PCBs in the glacial till pore water.

Because of the limited information available at the tinme
they prepared their report, Mason & Eanger 4id not recommend
any alternatives that depended con the underlying glacial
till to contain the more concentrated PC3 materials (001).
Mason & Banger recommended additional studies be performed
to determine the reliability of the glacial till.

PCBs are heavier than wvater. The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetration
into the glacial till immediately adjacent to former ONC
discharge points in Slip No. 3 (00l1). PCB concentration
decreases rapidly with depth into the glacial till, dropping
off to a fevw ppm after S £t of depth in S$lip No. J (008).

Dredcine. Hydraulic dredges have been widely used in the
past for dredging. No new technologies are proposed to com-
plete the dredging. Dredging technology is well developed,
and the reliability of the equipment to reaove sediments
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from the Upper Barbor and transport ther to the containzent
area is high. If a stoppage of the hydraulic dredge occurs
during dredging, it is expectsd to result in some texporary
additional suspension of sedimant {n the wvater column due to
interruption in hydraulic flow. Leakage or rupture of the
hydravlic dredge discharge pipeline could disperse PCB-laden
wa-er and sediment over previously uncontaminated areas along
he pipeline. The i(mpact of such spills could be minimized
by prompt cleanup ©f the spilled material and ¢f any soil or
other material that was contaminated by the spill. A corn-
tingency plan would be established for prompt cleanup. Leak-
age could either be eliminated by pipe joint tightening or
be controlled by joint caulking, mats, collection containers,
or sirilar weans. The collected soclids could be disposed of
in the containment area, and collected water could be taken
to the water treatment plant.

Wazer Treatment. The water treatment system would use exist-
Inj technology and egquipment shown to be effective in PCB
renoval. The treatment plant would include a clearwell for
de:ention of treated effluent prior to discharge. PCE con-
centrations in the clearwell would be monitored, and if
adrquate removal were not achieved, the water could be re-
cy:led through the plant until discharge standards (less
than 1 ppb PCBs) were met. '

. Ce2mine. The use of corpacted clay as liners and czps for

chemical waste landfills is a well-developed technology. The
use of asphaltic concrete as a runcff-accelerating membrane
is alsc well developed. The clay cap could develop cracks
du: to moisture content variations, settlement, freezing, or
other natural phenomena. The asphaltic concrete cap would
be used to help reduce the possibility of soil moisture
changes, thus reducing the possibility of developing cracks
in the clay cap. It 4is anticipated that the asphaltic con-
crnote membrane would require periodic maintenance to seal
cracks that will inevitably develop as the pavexent ages.

The impact of cracking of the cap system would be to allow
additional surface water to infiltrate the ground, and pos-
sibly to permit minor amounts of volatilized PCBs to leave
the containment area. If infiltration incresased, it could
provide bydraulic head inside the contained area that would
increase the flow of PCB-contaminated groundwater from inside
the contained area to the surrounding or underlying soil.
This would result in further PCB contamination of adjacent
and underlying scil. The amount ©f any such uncontrolled
release would be expected to be very small. Overall, the
reliability of the cap would be considered good.
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Permit Requirements
Permnit requirerents are anticipated to include:
o USCOZ Section 10 }dridginq) pernit
o USCOE Section 404 (disposal in waterways) p;tnit

) IXPA water quality certification on all USCOE
permits

e Waukegan Port Authority dredqging permit

] IZPA permit for construction of wastewater treat-
ment facilities

e NPDES permit (State/Federal) for point-source
water discharge from the water treatment plant

o Rorth Shore Sanitary District approval 4{f water
discharge goes to a sanitary sewver

° IDOT (Division of Waterways) permit for work in
public waterways

e City of Waukegan construction permits
° Local land use approval
® USEPA toxic substances disposal approval

® IZPA approval if material is disposed in a cur-
rently non-PCB-approved site

See Mason ¢ Hanger's report (003) for further discussion of
applicable governmental regulations.

Subalternative I: Select Excavatien

Response Objectives

This alternative would be usesd only in cenjunction with
Alternative 6A or 63, The deep contaminated sediments in
the localized area of S5lip ¥o. 3 (near the former OMC
outfall) would be removed by clamshell dredging, fixed, and
disposed of offsite. No dewatering of these dredged
sediments would occur., Containment, dredging of Upper
Harbor sediments, and capping would then occur as described
under Alternative 6A or €B.

Because sediments with the gresatest PCB concentrations would

be removed {(about 286,%00 1b of PCBs in 2,000 yd? of sedi-
ments and 3,700 yd? of deep contaminated sand and silt),
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this variation would reduce the potential impscts of pos-
sible PCE migration or escape through the slurry wall and
the glacial till (see discussion under Alternatives €A and
6B). Subaliternative I would remove and dispose of offsite
approximately 92.4 percent of all the PCBs now found inm Slip
No. 3 and the Uprer Earbor area. i

Puration of Clearup Activities

The dredging of deep contaminated sediments in Slip Ko. 3
would add about 2 months to the cleanup activities of Alter-
native 6A or 6B. Total project duration is therefore esti-
xated to be 13 tc 19 months for €A and Subaltermative I and
12 to 18 months for 6B and Subalternative I.

Impacts and Mitigation of Cleanup Activities

Clamshell Tredging. Spillage of 15 to 30 percent of the
secdiments 7 a clamshell bucket occurs while it is being
raised. This spillage creates a high degree of sediment
suspension that increases the concentration of PCBs in solu-
tion. A sheet pile cofferdam would be employed to support
the excavaticn sides and contain these dredging activities.
The weter would ke treated by the addition of powdered acti-
vated carbon to remove dissclved PCBs before the cofferdax
secizent barrier was removed. The water level inside the
ccffazdam would ke lowered to create net inflow as an addi-
ticrnel control measure. After excavation of the localized
arz2 was cozplete, the cofferdan would be remcoved and the
remeining portior of the vestern 200 £t of Slip No. 3 would
be dreidged with a clamshell.

Minimal wolatilization would be expected to occur during
these dredging activities. Losses would be expected to be
roughly 0.3 to 0.4 lb/day/acre from the exposed, agitated,
and contarinated water area (030). Concentrations of less
than 1 ug/m? are expected to be present in the air as a
resuvlt ©of dredging activitiies (007). By comparison, the
OSHA standard for maximum worker exposure to Aroclor 1242 is
1,000 ug/m? {n the air at any time. However, WIOSE recom-
mends that workers not be exposed to more than 1 ug/m? 4n
the air during an B-hour period (007).

$c0lids Removal, Pixation, and Disposal. Volatilization is
expected to occur during truck loading of dredged sediments
for transport to the batch plant. The highest reported con-
centration in $lip No. 3} sediments is about 100,000 ppm PCB.
The maximum predicted PCB concentration 4in the air from
solids removal operations is predicted to be less than
200 ug/m? (007). These values were extrapoclated from data
for sand assuming a J.6-mph wind and an air temperature of
68°F. The volatilization rate from Waunkegan Earbor muck
should be less than froxm sand (007).
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Devatered sediment would be fixed into a nonflowable form
for offsite transport by truck. A sufficient amount of fix-
ing agent would be used to prevent water loss, and covers
may be required to prevent wvolatilization during transport.
Rules and regqulations controlling the transport of ‘toxic

.materials promulgated by the USDOT, USEPA, IDOT, IINR, and

other applicable regulatory agencies would be complied with.
These include cleanup, safety, and spill prevention and
response measures.

Offsite disposal of fixed dredged sediments would require
approximately 710 truck trips to the disposal site using a
10-yd? capacity truck. The estadblished full truck routes
within the City of Waukegan have sufficient capacity to
accommodate the estimated truck traffic, but some roadway
congestion and rocadway damage could occur (048). Sozme
species of terrestrial animals could come into contact with
contaminated materials if any loss occurs during transport,
and the contamination could be passed into other terrestrial
food chains (048).

Disposal of the materials would be in a licensed chemical
wvaste landfill, and would be in compliance with State and
Federal standards for PCB waste disposal.

Reliadbility

Clamshell Dredging. Clamshell dredges have been widely used
in the past for dredging. No new technologies are proposed
to complete the dredging. Dredging technology is well devel-
cped, and the reliability of the equipment to remove sediments
from the slip and transport them to the batch plant wculd be
high.

Glacial Till. The glacial till covering the bedrock in the

Waukegan area is unsorted, glacier-depcosited sediment, con-

sisting of silt, clay, and lenses of sand, in which pebbles,
ccbbles, and boulders are embedded. The thickness of the

glacial till typically ranges from 50 to more than 1030 £t
(0S8). '

Because ©of the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate moras
than 20 to 30 £t, unless they reached a sandy zone of higher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration differences) may also
disperse disaclved PCBs in the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Mason & Hanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
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Mason & Banger recocmended additional studies be performe!
to determine the reliability of the glacial till.

PCBs are heavier than water. The PCBs coull gravitate down
through the glacial till rs evidenced by the PCB penetration
into the glacial till immediately adjacent to former OMC
4ischarge points 4in Blip No. 3 (001, 008, 016). The PCB
concentration decreases rapidlv with depth into the glacial
till, éropping ©ff ¢to a few ppm after 5 ft of depth 4in §lip
No. 3 (008). Renoving the very high concentrations of PCBs
near the OMC outfall in Elip lio. 3 would remove the area
where the PCBs have been known to migrate into the glacial
till.

Curing Cells. The technclogy for construction of lined cur~
ing cells 15 well develonad and feasible. There are no un-
usual construction details for the curing cell construction.
Construction could be accomplirhed using conventionally avail-
able mzterials arnd eguiprent. The risk of failure would be
low. If the upper cizy iiner failed, contaminated leachate
could be coiiected by the underdrain system. If the lower
clay line: alsoc fajiled, contaminated soil would have to be
excava<ed and disposed of with the other contaminated solids.

1f an exterior curing cell éike failed while a cell was
£illed with dncomrpletely cured fixed solids, PCB-contaminated
water and secdiment ¢>uld flow Over a small area, recuoiring
cleanuy operations and causing slightly increased volatiliza-
tion. The technelnagy for édike design is well undergtood,
bowvever, so the probabllity of dike failure would be ex-
tremely low.

Fixaticn. Pixation would use existing equipment in an appii-
cation similar to previous app.ications, but not yet estab-
lished for these high-mcisture-content sediments. Laboratory
testiac is now being conducted to verify that fixatiocn can
be zcrcoaclished with existing available materials and equip-
ment. It is anticipateld that fixation will prove to be a
technically feasible and celiadble means 0of controlling water
loss. 1f fixation failed to prevent water loss, then sclids
would have to be dewatered mechanically, as proposed fer
Alternative 3, or a waiver from that requirement of 40 CFR 761
would have to be obtained from the USEPA Regional Adminis-
trator, :

Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of material from
the truck through leakage, spilling over the top, Gusting,
volatilization, or spills resulting from vehicle accidents.

The ixpact ©f leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
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These types of uncontrolled release could be ainimized by
the use of tailgate seals and covers. :

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or more isclated points. : The
risk of spills over the top of the truck could be minimized
by use of & cover. The risk of vehicle accidents i{s rela-
tively small, but it could be compensated .for by having a
response plan and tsam ready during hauling.

Permit Requirements

The following permits would be required in addition to those
listed under Alternatives 6A and 6A.

. IEPA (Division of Land and Noise) special waste
hauler's permit

° Certification of Authority to haul PCB commodities
(ICC and IICC)

NORTHE DITCE/PARKING LOT AREA

Alternative 1: !xcaQatc-Dilpoao

Response Cbjectives

This alternative would remocve all sclls with coacentratiorns
©of PCBs greater than 50 ppm from the Korth Ditch/Parking Lot
area. If a 58 percent removal efficlency were achieved, it
would remove an estimated 757,700 1lb of PCBs in approximately
175,800 yd? of soil (003). This alternative would signifi-
cantly reduce the discharge of PCBs into Lake Michigan, the
potential for future groundwater contamination, and the vola-
tilization of PCBs into the airshed.

All former land and wvater uses would be able to resume after
cleanup activities are cozmpleted. No restrictions to future
uses would be axpectad.

Duration of Cleanup Activities

Construction of the structural and nonstructural slurry wvalls
at the Crescent Ditch, Oval Lagoon, and the Parking Lot area
is expected to take a total of 2 to ) months. 1Installation
of the groundvwater pumping system and initial groundwater
lowering is expected to take 1 to 2 .months. Excavation,
transportation, and backfilling is expected to take a total -
of adbout S months. If the water tresatment plant was not
protected against freezing veather, dewvatering efflueat could
not be released to the plant during free:ing conditions.
Construction below the water table would then have to take
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place during ponfreezing weather. The overall duratiocn for
this alternative {3 estimated to be 9 months. -

Inpacts and Mitigation of Cleanup Activities

Excavation. Scils with PCB concentrations in excess of
¥0 ppr would be excavated by backhoe or front end loader and
loaded onto trucks for offsite disposal. Excavation of con-
taminated socils would alsc be requireZ for construction of
the North Ditch bypass and installaticn of the well points
to control surface water and groundwater.

Volatilization that would occur during these activities could
be minimized by employing the following mitigation measures:

® Keeping the arca exposed by sxcavition as small as
possible.

® Performing the wozk in 2s sh>rt a time as possible,
by using more or larger equipment:

) Covering the exposed materirl not at the working
face with organic raterials (such as digested acti-
vated slucdge, manure, paper mill sludge) or with
synthetic iirers. '

e Performing the wesk in tha winter, since the rate
of volatilizaticn €uring cold weather is less than
Quring warm weather.

The highest reportsd concerntration iz the North Ditch soils
is about 100,000 ppx (001). The pred’.cted JCB concentration
in air during excavation would be about 200 ug/m?. The vola-
tilization rate is predicted to be about 1€3,000 ug/m?/hr.
Typical concentrations range from S0 to 5,000 ppm. Pre-
dicted average PC3 concentrations in the air would be less
than 6.6 ug/m?. The average vzlatilization rate is expected
to be less than 5,37f ug/m3/hr for soils with concentrations
of 1,000 ppm PCBs. The highest reported concentratien in
Parking Lot area soils is less than 1(,000 ppm (001). The
g:cdictud PCB concentration - in air during excavation would
less than ¢3 ug/m?, well below 1,000 ug/m?, the OSHA
standard. The volatilization rate is predicted to be less
than 35,000 ug/m?/hr. Typical concentrations range from 50
to 5,000. Predicted average PCB concentrations in the air
would ba about 6.6 ug/m?. The average volatilization rate
is expected to be about 5,375 ug/m?/hr. These values were
extrapolated from data for sand assuming a J.6-mph wind and
an air texperature of 68°F (007). The volatilization rates
from the sandy soils of the Korth Ditch/Parking Lot area are
expected to be approximated by these predictions. By com-
parison, the CSEA standard for maximum worker exposure to
Aroclor 1242 4is 1,000 vg/m? 4in the air at any time. Eow-
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ever, NIOSE reccmmends that workers not be exposed to more
than 1 ug/m? in the air during an 8-hour period (007). (See
Health and Safety Recuirements, later in this section.)

Animals could be disturbed or affected by construction
activities that would alter or remove their habitats and
affect their normal cdaily and seasonal activities. Bowever,
. such changes would be expected to affect relatively few
species and individuals and would be far outweighed by the
benefits to be gained from removal o©of the contaminated
material. Shorebirds, gulls, and possibly other species
could be attracted to the excavated areas (048).

Water Treatment. The groundwater removed by pumping from
the well points would be fully contained and processed
through a package watsr trcatment plant. Secondary solide
discharged from the water tresatment plant would be treated
with other area solids. All water would be treated to PCB
levels of below 1 ppd (the USEPA standard). Treatment plant
effluent would be monitored (by grad sampling and 24-hour
sanpling) to ensure that discharges were below 1 ppb. An
onsite laboratory would be available to conduct the water
quality analyses. Effluent would be discharged into Llake
Michigan or a sanitary sever. Water discharged to the
sanitary sewer aystex would be processed again through the
Waukegan municipal wastewater treatment plant and discharged
into the Des Plaines River.

Backfill of Excavated Areas. The backfill of excavated
areas would require soils removal froz an offsite borrow
pit, causing topographic and other minor local impacts to
the borrow arsa. ’ :

$o0lids Removal and Disposal. Excavated soil would be trans-
ported by truck to an offsite disposal site. The trucks
would have to be lined to prevent leakage. Cover or closure
of the trucks would prevent spillage and volatilization dur-
ing transport. Rules and regulations controlling the trans-
port of toxic materials promulgated by the USDOT, USEPA,
ID0OT, IINR, and other applicable regqulatory agencies would
be complied with., These include cleanup, safety, and spill
prevention and response measurses.

Offsite disposal of excavated soil would regquire approximately
17,580 truck trips to the disposal site using a 10-yd3 capacicty
truck., The established full truck routes within the City of
Waukegan have sufficient capacity to accommodate the estimated
truck traffic, but some roadway congestion and rocadway damage
could occur (048). Some species of terrestrial animals could
come into contact with contaminated materials if any loss
occurs during transport, and the contamination could be passed
into other terrestrial food chains (048).
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Disposal of the excavated soil would be in a licensed chemi-
cal waste landfill, and would be in compliance with State
and Federal standards for PCB waste disposal. PCB materials
with concentrations greater than 50 ppm must be ponflowable
if they are to be disposed of in a chemical waste landfill
(40 CFR 761). This alternative assumes that the céntaminated
scils can be excavated in a nonflowable state, since they
are mostly sand. :

Additional Environmenta) Imoacts. Implementation of this
alternative would also have the following impacts (048):

Noise. Woise would be produced by construction,
excavation, and transportation activities. Althoug!
bigh noise levels could periodiciily occur in lccalized
areas, they would be of relatively short dQuretion. -
Noise impacts could temporarily dimirish pecple's on-
joyment ©f the public beach adjacent to the project
area.

Enployment. Construction jobs created Lty the gproject
would temporarily reduce unerplovment in the area.
Enployment levels would return to previous levals at.
the conclusion ©f the project.

Recreation. The noise and tr:ffic congestion arsociated
with construction activities c2uld have shart=-teZm neja-
tive impacts on the public beach adjacent to the projrct
aTea. :

Cultural Resources. Cultural resources in the 7aukegan
Baroor area would not be adversely affected. It is
possible that the cleanup of PC2-contaminated sediments
would enhance the desirability of acquiring and
retaining cultural resources in the harbor area.

Health and Safety Recuirements. Tre PCB-contaminated soi.,
sediment, muck, dust, and water associated with c.oeanup
activities present potentially signiZicant health hetards to
workers involved in the cleanup. EZach speclific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precautions
and levels of protection. Ecology and Environment, Inc.,
has prepared a conceptual safety plan (see Appendix). The
plan calls for protection measures for workers who may be
exposed to PCB-contaminated materials. Ambient air monitoring
would be performed, and all workers would require appropriate
levels of protection. Depending on ambient air monitoring
results, respiratory and dermal protection may be required
downwind of site cleanup activities. In addition to per-
sonal protection, the conceptual safety plan specifies site
entry procedures, decontamination procedures, work limita-
tions, and material disposal requirements. A detailed health
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and safety plan would be prepared during final design of the
selected responsa measuraes.

Reliability

Excavation. Excavation would be accomplished using backhoces
and front end loaders. Conventionally available devices
based on well-developed technology are feasible for the pro-
posed use. Failure could cccur by loss of material during
excavation as a result of pover loss, accident, or spilling,
Where mater.al falls back into the working excavation, there
would be essentially no impacts. The impact of spills would
be to deposit a qQuantity of PCB-contaminated sclids at one
or more points on the site. The impact of such spills could
be minimized by prompt cleanup ©f the spilled material and
of any soil or other material that was contaminated by the
spill.

Water Treatment. The water treatment system would use
existing technology and equipmant shown to be effective in
PCB removal. The treatment plant would {nclude a clearwell
for detention of treated effluent prior to discharge. PCB
concentrations in the clearwvell would be monitored, and 4if
adequate removal weres not achieved, the water could be
recycled through the plant until discba:qe standards (less
than 1 ppb PCBs) were met.

Transportation. Transportatior would be accomplished using
dump trucks. Fallure csuld occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, Qusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
Thess types ¢f uncontrolled release could be minimized by
the vse of tailgate seals and covars,

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or more isoclated points. The
risk of spills over the top of the truck could be minimized
by use of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and tean ready during hauling.
Permit Requirenments
Permit requirements are anticipated to include:

- e Well water removal permit (State)

[ IZPA permit for construction of wastewvater treat-
ment facilities
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° USCOE Section 404 (disposal in watervays) permit

° IZPA water quality certification on all DUSCCE
permits . -

'y KPDES permit (State/Federal) for point<socurce
wvater discharge frozm the water treatment plant

® North Shore Sanitary District approval'it wvater
discharge goes to a sanitary sewer

° _YEZPA (Division ©of Land and Noise] special wvaste
bauler's pernmit

° City of Waukegan construction permits
o local land use approval
® Certification of Auvthority to haul PCE ccmmodities

(ICC and 11CC)
o UDSEZPA toxic substances éisposal approval

e ZEPA approval 4if material is disposed in a cur-
rently non-PCB-approved site

$ee Hason & Banger's report (003) for further discussicn of
applicable governmental regulations.

Alternative 3: Excavate-Fix-Dispose

Response Objectives

This alternative would remove all scils with PCE concentra-
tions greater than 50 ppm from the Rorth vitch Perking Lot
area. If a 98 percent removal efficiency were a2chieved, it
would remove an estimated 757,700 lb of PCB: i~ approxi-
mately 175,800 yd? of soil (003). This alterietive will
significantly reduce the d&ischarge of PCBs inro Lake Michi-
gan, the potential for future groundwater contarination, ard
the volatilization of PCBs into the airshed.

All former lanéd and watsr uses would be able to resume after
cleanup activities are complsted. BNo restrictions to future
uses would be expected.

Duration of CTleanup Activities _
Construction of the structural and nonstructural slursy
wvalls at the Crescent Ditch, Oval lLagoon, and Parking Lot
area i{s expected to take a total 0f 2 to ) months. Installa-
tion of the groundwater pumping system and initial ground-
wvater lowering is expected to take 1 to 2 months. Excavation
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is expected to take about 5 months. PFixing, transportation,
and backfilling could occur concurrently with excavation.

If the vater treatment plant was not protected against freez-
ing wveather, dewvatering effluent could not be released to
the plant during freezing conditions. Construction below
the water table would then have to take place during nonfreez-
ing weather. The overal duration for this alternative is

~estimated to be 9 months, .

Impacts and Hitigation of Cleanup Activities

Excavation. 8Soils with PCB concentrations in excess of
§0 ppm would be excavated by backhoe or front end loader and
loaded onto trucks for offsite disposal. Excavation of con-
taminated soils would also be required for construction of
the North Ditch bypass and installation of the well points
to contreol surface wvater and groundwater.

Volatilization that would occur during thess activities
could be minimized by employing the following mitigation
measures:

° Keeping the area exposed by excavation as small as
~ possible.
) Performing the work in as short a time as

possible, by using more or larger equipment.

[ Covering the exposed material not at the working
face vith organic materials (such as digessed
activated sludge, manure, paper mill sludge) or
with synthetic liners. :

e Performing the work in the winter, since the rate
of volatilization during cold weather is less than
during wvarnm weather.

The highest reported concentration in the North Ditch soils
is about 100,000 ppm (001). The predictesd PCB concentration
in air during excavation would be about 200 ug/ml. The vola-
tilization rate is predicted to be about 163,000 ug/mi/hr.
Typical concentrations range from 500 to 5,000 ppm. Pre-
dicted average PCB concentrations in the air would be less
than 6.6 ug/m3. The average volatilization rate is expected
to be less than 5,375 ug/m?/hr for soils with concentrations
of 1,000 ppm PCBs. The highest reported concentration in
Parking Lot area soils is less than 10,000 ppm (00l). The
predicted PCB concentration in air during excavation would
be less than 43 ug/m3, well below 1,000 ug/m?, the OSHA
standard. The volatilization rate is predicted to be less
than 35,000 ug/m3/hr. Typical concentrations range from 50
to 5,000, Predicted average PCB concentrations in the air
would be about 6.6 ug/m?. The average volatilization rate
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is expected to be about 5,375 ug/m?/hr. These values were
extrapolated from data for sand assuming a 3.6-pph wind and
an air temperature ©f 68°F (007). The volatilization rates
from the sandy soils of the Korth Ditch/Parking Lot area are
expected to be approximated by these predictions. By
compairson, the OSEA standard for maximum worker exposure to
Aroclor 1242 4is 1,000 ug/m?* in the air at any time, <Eow-
ever, NIOSH recommends that workers not be expcsed to more
than 1 ug/m? {n the air during an 8-hour period (007). (See
Eealth and Safety Recuirements, later in this section.)

Animals could be disturbed or affected by construction
activities that would alter or gemove their habitats and
affect their normal dally and seasonal activities. However,
such changes would be expected to affect relatively few
species and individuals and would be far outweighed by the
benefits to be gained from removal of the contaminated
material. Shorebirds, gqulls, and possibly other species
could be attracted to the excavated areas (048).

Water Treatment. The groundwater removed by pumping from
the well points would be fully contained and processed
through a package water treatment plant. Secondary solicds
discharged from the water treatment plant would be treated
with other area solids. All wvater would be treated to PCB
levels of below 1 ppb (the USEPA standard). Treatment plant
effluent would be monitored (by gradb sampling and 24-hour
sampling) to ensure that discharges were below 1 ppb. An
onsite laboratory would be available to conduct the water
Qquality analyses. Effluent would be discharged into Lake
Michigan or a sanitary sewver. Water discharged to the
sanitary sewer system would be processed again through the
Waukegan municipal wastewater treatment plant and dischargecd
inato the Des Plaines River.

Backfill of Excavated Areas. The backfill of excavated

areas woulc require soils removal from an offsite borrow
pit, causing topographic and other minor local impacts to
the borrow area.

$0lids Removal, Fixation, and Disposal. Excavated socil
would be fixed into a nonflowable form for offsite transport
by truck. A sufficient amount of fixing agent would be used
to prevent water loss during transport. Rules and
regulations controlling the transport of toxic materials
promulgated by the UDSDOT, USEPA, 1IDOT, IINR, and other
applicable regulatory agencies would be complied with.
These include cleanup, safety, and spill prevention and
response Deasures. -

Offsite disposal of excavated soil would reguire approxi-
mately 21,980 truck trips to the disposal site using a 10-ya?
capacity truck. The established full truck routes within
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the City of Waukegar. have sufficient capacity to accommodate
the estimated truck traffic, but some roadway congestion and
roadway damage could occur (048). Some species of terres-
trial animals could come into contact with contaminated
materials if any loss occurs during transport, and the con-
tamination could be passed into other terrestrial food chains
(048) . R

Disposal of the fixed materials would be in a licensed
chemical waste landfill, and would be in compliance with
State and TFederal standards for PCB waste disposal. PCB
materials with concentrations greater than 50 ppm must be
nonflowable if they are to be disposed of in a chemical
waste landfill (40 CFR 76l1). This alternative assumes that
the contaminated soils can be excavated in a nonflowable
state, since they are mostly sand.

Additional Environmental Impacts. Implementation of this
alternative would also have the following impacts (048):

Noise. VYNoise would be produced by construction,

- excavation, and transportation activities. Although

- high noise levels could periodically occur in localized

- areas, they would be of zelatively short duration.
Roise impacts could temporarily diminish pecple's en-
joyment of the public beach adjacent to the project
area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment in the area.
Exployment levels would return to previcus levels at
the conclusiocn of the project. ’

Recreation. The noise and traffic congestion associated
with construction activities could have short-term nega-
tive {mpacts on the public beach adjacsnt to the project
area.

Cultural Rescurces. Cultural rescurces in the Waukegan
Barbor area would not be adversely affected. It is

possible that the cleanup of PCB-contaninated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Fealth and Safety Requirements. The PCB-contaminated soll,
sediment, muck, dust, and water associated with cleanup
activities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precautions
and levels of protecticn. Icology and Environment, Inc.,
has prepared a conceptual safety plan (Appendix). The plan
calls for protection measures for workers who may be exposed
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to PCB-contaminated materials. Ambient air monitoring would
be performed, anéd all workers would require 8ppropriate
levels of protection. Depending on ambient air monitoering
results, respiratory and dermal protection may be required
Gownwind ©f site cleanup activities., 1In addition to per-
sonal protection, the conceptual safety plan specifiss sgite
entry procedures, decontamination procedures, work'limita-
tions, and material disposal requirements. A detailed health
and safety plan would be prepared during finpl design of the
selected response measures.

Reliability

Eccavation. Excavation would be accomplished using backhoes
and front end loaders. Conventionally available devices
based on well~developed technology are feasible for the pro-
posed use. Failure could occur by loss of material curing
excavation as a result of power loss, accident, or spilling.
Wiere material falls back into the working excavation, there
would be essentially no impacts. The impact of spills would
be to deposit a quantity of PCB-contaminated sclids at one
or more points on the site. The impact of such spills could
br minimized by prompt cleanup of the spilled material and
of any so0il or other material contaminated by the spill.

. ¥ater Treatment. The water treatment systez would use

existing technology and equipment shown to be effective in
P’B removal. The treatment plant would include a clearwell
for detention ©f treated effluvent prior to discharge. PCB
concentrations in the clearwell would be monitored, and if
afequate remcoval were not achieved, the water could be re-
cycled through the plant until discharge standards (less
than 1 ppb PCBs) were mat.

Fixation. Fixation would use existing equipment in an appli-
cation similar to previous applications, but not yet estab-
lished for these high-moisture-content scils. Laboratory
testing is now being conducted to verify that fixation can
be accomplished with existing available materials ang equip-
ment. It is anticipated that fixation will prove to be a
technically feasible and reliable means of controlling water
loss. If fixation failed to prevent water loss, then solids
would bave to be dewatered mechanically, as propcsed for
S$lip No. 3--Alternative J, or a waiver from that requirement
©of 40 CFR 761 would have to be obtained from the USEFPA Re-
gional Administrator..

Curinc Cells. The technology for construction of lined cur-
ing cells 13 well developed and feasidble. There are no un-
usual construction detalls for the curing cell construction.
Construction could be accomplished using conventionally avail-
able materials and equipment. The risk of failure would be
low. If the upper clay liner failed, contaminated leachate
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could be collected by the underdrain system. If the lover
clay liner also failed, contaminated socil would bave to be
excavated and disposed of w;th the other contuminatod solids.

= If a dike failed while a coll vas filled with 1ncomplct01y
cured fixed solids, PCB-contaminated material could: flow
over a small arsa, requiring cleanup cperations and ¢lusing
“slightly increased volatilization. The technology for dike
design is well understood, however, sc the probability of
dike failure would be extremely low.

Transportation. Transportation would be accomplished using
dump trucks. Failure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization would be
to disperse small amounts of PCBs all along the haul routes.
These types of uncontrolled release could be minimized by
the use of tailgate seals and covers.

The impact of spills would be to deposit a quantity of PCB-
contaminated solids at one or more isclated points. The
risk of spills over the top of the truck could be minimized
by uss of a cover. The risk of vehicle accidents is rela-
tively small. but it could be compensated for by having a
response pian and team ready during hauling.
Permit Requirements
Permit requirements are anticipated to include:

o Well water removal permit (State)

® USCOE Sectiocn 404 (disposal in vatnrﬁays) permit

° IEPA permit for construction of wastewater treat-
ment facilities

° IEZPA water quality certification on all USCOE
pernits

® NPDES permit (State/Federal) for point-source
wvater discharge from the water treatment plant

] North Shore Sanitary District approval if water
discharge goes to a sanitary sever

® IZPA (Division of land nné Noise) special waste .
hauler's permit

° City of Waukegan construction permits
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[ Local land use approval

- : e Certification of Authority to bhaul PCB commodities
(I1CC and I1CC) .

—_ ° DSEPA toxic substances disposal approval

] JEPA approval 4f material 4is disposed in a cur-
rently non-PCB-approved site .

fee Mason & Baager's report (003) for further discussion of
applicabie governmental regqulations.

Alternative 4: Contain-Cap (Parking Lot Area Omlv)

Respcnse Objec-ives

L-{

i This alternative would use a slurry wall around the perimeter
of the rcdil woth PCB concentrations greater than 50 ppm.
o The containment wall would extend down to the existing gla-

cial til. beneath the local sands (35 ft deep). This would
b minimize uncon:rolled dispersion of PCBs through the scil or
the grzoundwater. Based on Mason & EKanger's equation for
dispersicn of PCBs (001), 4f a wall with an overall per-
mealility of 1) 7 cn/sec were used, migration through a 2-ft
slorry well would be expected to take 2 years, dispersing
adout 0.002 1b/ year PCBs. 1f the slurry wall were cracked
by the fliuctuating water table, freezing, or other natural
pheaomen:, PCBs would escape at a higher rate. GrouRdwater
mcnitorary wells would be cocnstructed to provide continuous
checks c¢n the efficiency of the slurry walls. The State
werld be requized to provide maintenance under PL $6-510.

- -
+ *

Using Maron & EHanger's equation (001), migration through a
- l-ft-thick layer of glacial till with an overall permeability
. of 1077 cm/sec would be expected to taks 1 year, dispersing
b about 0.2 lb/yr PCBs. If sandy tones were encountered in

. the glacial ¢:11, PCBs could escape at a higher rate.

: roundwater monitoring wells would be constructed to provide

- continuous checks on the efficiency of the glacial till.
i' The State would be required to provide maintenance under
PL 96-510.

- The site would be capped with impermeadble materials to seal

i in the contaminated soils, and would be resurfaced for

- future parking. Capping would reduce percolation into the
contaminated area. Future construction projects that would
cause diszurbance to the surface and underlying soils (trench-
ing, drilling, digging, etc.) would not be allowed, to mini-
aize deterioration of the imperweable barriers.

This alternative would reduce the environmental hazards now

posed by PCB contamination. The reliadility of the slurry
wall, the underlying glacial till, and capping {s discussed
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in the reliability section below. Because of its proximity

to Lake Michigan, the Parking Lot area could experience erosion

a3 & result of storm events. However, a one-time svent s
not likely to impact the area, and mitigative measures could
be taken to prevent cumulative impacts from multiple events.

Containment of the Parking Lot in this manner would require
a USEPA waiver from the requirements of 40 CFR 761 of TSCa,
since PCBr would remain in proximity to Lake Michigan and 4in
an area with a high groundwater table (058).

This alternative would have greater land use impacts than
Alternatives 1 and 3. TFuture new uses of the Parking Lot
area and possibly of some adjacent areas would be restricted
because soil-disturbing construction activities could rot be
allowed.

Duration of Cleanup Activities

Construction of the slurry wall is expected to take about

1l month, with construction of the clay cap and paving taking
about 2 months. The overall duration for this alternative

is estimated tc be 4 mcnths.

Izpacts and Mitigation of Cleanup Activities

Excavatieon., Excavation would be required for construction

of the slurry wall and installation of the monitoring wells.

Volatilization from excavation of soils with average contami-
nant levels of 10,000 ppm is estimated to result in air con-
centrations of 43 ug/m? (007). By comparison, the OSEA stan~
dard for maximum worker exposurs %o Arocler 1242 s
1,000 vg/m? in the air at any time. BHowever, NIOSE recom-
mends that workers not be exposed to more than 1 ug/m? 4n
the air during an 8-hour period (007). (See Health and
Safety Recuirements, later in this section).

Health and Safety Recuirements. The PCB-contaminated soil,
sed.ment, muck, dust, and water associated with cleanup
activities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup
activity and associated work function would require the
definition and enforcement of specific safety precauticns
and levels of protection. Ecology and Environment, Iac.,
has prepared a concsptual safety plan (Appendix). The plan
calls for protsction measures for workers who may be exposed
to PCB-contaminated materials. Ambient air monitoring would
be performed, and all workers would require appropriate
levels of protection. Dep2nding on ambient air monitoring
results, respiratory and dermal protection may be required
downwind of site cleanup activities. 1In addition to per-
sonal protection, the conceptual safety plan specifies site
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entry procedures, decontamination procedures, work limita-
tions, and material disposal requirements. A detailed health
and safety plan would be prepared during final design of the
selected response measures.

Additional Environmertal Imvacts. Implementntioh cf .this
alternative would also have the following impacts (048):

Noise. Noise would be produced by construction, exca-
vation, and transportation activities. Although high
noise levels could periodically occur in localized areas,
they would be of zrelatively short duration. Noise im-
pacts could temporarily diminish people's enjoyment of
the public beach sdjaceat to the project area.

Emvlovment. Constzuction jobs created by the project
would temporarily reduce unemployment 4in the area.
Exploymern+t levelr woull return to previous levels at
the conclusion of the project.

Cultural Resources. Cultural resources in the Waukegan
Farbeor area woulld not be adversely affected. It is
pcseible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in tae harbor area.

Relig=ility

Slurr: Walls., Slurry valls are a relatively new construction
techrigque, in general i13e for about 20 years. The technology
of ccnstruction is well developed, but long-term performance
data on the use ©f slurry walls as a seepage cutoff are not
available. While it is generally expected that slurry walls
would be relatively impervious, it is possible that ®windows”
of more permeable material could develop during slurry wall
censt=uction., Trench backfill is done below the surface of
the siurry, so thet visual inspection of the backfill as it
rasc:.es its firal position ls not possible. In addition,
the upper part of the conmpleted slurry wall could be cracked
by freezing, grounédwater fluctuations, ©r other natural pheno-
mena. The literature on the effect of PCBs on slurry wall
perneability is limited. It is anticipated that there would
be no significant effects, since clay is generally accepted
as & liner for licensed PCB disposal sites. HNowvever, the
types of slurry wall available should be reviewed during
design. If the slurry wall failed to achieve the overall
average permeability desired, movement ©f PCB-contaninated
groundwater could occur more rapidly than anticipated. On
the other hand, slurry walls have besen used for groundwater
control on many projects and have a good performance record.
The containment area would be monitored to permit ongoing
evaliuation of the effectiveness and integrity of the slurryv
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walls and clay cap. The reliability of the containment cculd
be enhanced with development of additional design details:

® Freeze~thaw problems could de reduced by titninatinq
the slurry and cap wall below the frostline.

° Use ©¢f a flexible membrane for the cap could be
considered for more freedom in site grading.

) Should contaminant movement be detected, an
internal drainage system could be installed to
maintain internal water levels lower than external
levels sc that any leakage would be iatoc the
containment area.

Consideration of these types of details during design would
make this alternative effective in abating further PCB con-
tamination in the Waukegan area and Lake Michigan., The type
of slurry wall material should also be evaluated during
design. Overall, the reliability of slurry walls to reduce
the movement ©f PCB~contaminated groundwater is considere
good. )

Glacial Till. The glacial till covering the bedrock in the
Waukegan area is unsorted, glacier-deposited sedirzent, con-
sisting of silt, clay, and lenses of sand, in wvhich petbles,
cobbles, and boulders are embedded. The ¢hickness cf <he
glacial till typically ranges from 50 to more than 100 ZIt.

Because ©f the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to 30 f£t, unless they reached a sandy zone of higher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the natural force
acting to minimize concentration diffesrences) may also
disperse the PCB oil in the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Mason & Eanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
Mascn & Banger recommended additional studies be performed
to determine the reliability of the glacial till.

PCBs are heavisr than water. The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetration
into the glacial till immediately adjacent to former OMC

discharge poirts in the Crescent Ditch (001). Penetration
of PCBs has occurred at that location with a concentration
of 240 ppm found at a depth of about 5 ft into the glacial
till (00Ql). :
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Capping. The use of compacted clay as liners and caps for
cherical waste londfills is a well-developed technology.
The use ©f asphaltic concrete as a runoff-accelerating mem-
brane is alsoc wvell developed. The clay cap could develop
cracks due to moisture content variatiens, settlement, freez-
ing, or other natural phenomena. The asphaltic congrete cap
would be used to help reduce the possibility of soil moisture
changes, thus reducing the possibility of developing cracks
in the clay cap. It is anticipated that the asphaltic eon-
crete menbrane would require periodic maintenance to sez2l
cracks that will dnevitably develop as the pavement ages.

The impact of cracking of the cap system would be to allow
additional surface water to infiltiate the ground, and pos-
sibly to permit mincy amounts ©f wvolatilized PCBs to leave
the containment area, If (nfiltration increased, it could
provide hydrauvlic hezd inside the contaired area that would
increase the flow of FC3-concaminatad groundwater from {nside
the contained area to the surrouncing or underlying soil.
This would result in further PCB contamisation of adjacent
and underlying scil, The arcunt ¢f any such uncontrolled
release would be expecied to be very small. Overall, the
reliability of tre cap wuuld be considered good.

Permit Requirements
Permit :oquircmeﬁt: are anticirated to include:
e City 6! Waukegar construction psrmits
° Local land use approval
e USEPA toxic substances disposai approval

() IZPA approval if meterial is disposed ©f in a
currertiy ron-PCB-approvesd gite

See Mason & Bange=-'s report (002) for further discussion of
applicable government regulations. :

Alternative 4A: Ixcavate~Contain-Cad {(North Ditch Area Onlv)

Response Objectives

Under this alternative, a drainage bypass of the Worth Ditch
would be constructed, and scils with PCB contamination in
excess of 50 ppm would be excavated from the North Ditch.
The Crescent Ditch area would alsc be excavated to a depth
of 3 £t. The scils would be dewvatered using well points and
puzps. A slurry wall would be constructed around the peri-

meter of the Crescent Ditch/Oval Lagoon area. This containment

wall would extend down to the existing glacial till beneath
the local sands (35 ft). Excavated soils from the ¥orth
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Ditch and Crescent Ditch areas would be placed on top of the
Cval Lagoon area. The Crescent Ditch/Oval lLagoon containment
area would then be capped with 3 ft of impermeable nateriall
to seal in the contaminated soils.

The slurry wall would minimize uncontrolled dispersipn of
PCBs from the Crescent Ditch/Oval Lagoon area through the
“soll or groundwater. Based on Mason & Bln?er'l equation, if

a wvall with an overall permeability of 10 ‘cm/sec were used,
miqration through a 2-ft slurry wall is expected to take 2
years, dispersing about 0.001 lb/yr PCBs. If the slurry
vall were cracked by the fluctuating water table, freezing,
or other natural phenomena, PCBs would escape at a much
higher zrate. Groundwater monitoring wells would be
constructed to provide continuocus checks on the efficiency
of the slurry. The State would be required to provide
maintenance under PL 96-510.

Using Mason & Bnnger'l equation (001), migration through a

1l- ft-thick layer of glacial till with an overall permeability
of 1077 cm/sec would be expected to take 1 year, dispersing
about 0.001 lb/yr PCBs. If sandy zones vers encountered in
the glacial till, PCBs could escape at & higher rate. Ground-
water monitoring wells would be constructed to provide contin~
vous checks on the efficiency of the glacial till. The State
would be required to provide maintenance under PL 96-510.

Capping of the containment area would prevent percolation
into the contaminated area. Future construction projscts
that would cause disturbance to the surface and underlying
soils (trenching, drilling, digging, etc.) weuld not be
allowed, to minimize deterioration of the impermeable bar-
riers. .

This alternative would reduce the eavironmental hazards now
posed by the PC3 contamination in the North Ditch area.
Approximately 98 percent of North Ditch soils with PCB con-
tanination in excess of S50 ppm would be rasmoved, and all
contaminated scils in the Crescent Ditch/Oval Llagoon area
would be contained in-place. The reliability of the slurry
wall and capping technologies and the glacial till is dis-
cussed in the Reliability Section below.

Containment of the North Ditch {n this manner would require
a USEPA waiver from the :oquixoments of 40 CFR 761 of TSCA
since PCBs would remain in proximity to lake Michigan and in
an area with a high groundwate:- table (0358).

This alternative would have greater land use i{mpacts than-
Altecnatives 1 and 3. The Crescent Ditch area would remain
at the existing ground elevation, and would be converted to
a parking lot. Future new uses would be restricted because
soll-disturbing construction activities could not be allowed.
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landfilling of the Oval lacoon area with contaminated scil
and capping materials would elevate it about 20 to 25 feet
above the existing ground level. No future uses ©f this
arsa would be possible.

-

Duration of Cleanup Activities

Construction of the érainage bypass and the slurry wall {s
expected to take about ]l to 2 months. Excavation activities
are expected to take a total of 1 to 2 months, and consiruc-
tion of the clay cap and paving another 2 months. If the
water treatment plant were not protected against freezing
veather, dewatering effluent could not be released to the
plant during freezing conditions. Excavstion below the
water table would then have to takc place during oonfreeczing
veather. The overall duration for this alternitive dis
estimated to be 4 to 6 months.

Izpacts and Mitigation of Cleanup Actavities

Excavation. Contaminated scoils wculc be excavatad from the
North Ditch and Crescent Ditch areas by backhoe cx front end
loader and transported to the Cval lagoon cortainment frea.
Excavation of contaminated soils would also be rejuired for
construction ©f the North Ditch bypass and installation of
the well points to control surface and groundwater.

An average volatilization rate that can be expecied f-om
exposed sand during excavation activities 13 $,37f ug/mi/hr,
assuning average PCB concentrations in the &xposel sand to
be 1,000 ppm. Volatilization that would occur du-ing these
activities could be minimized by employing the lsllowing
mitigation measures:

e Xeeping the area expcstd by excavation 45 small as
possible.
[ Performing the work ir as short a time as possible,

by using more or larger equipment.

°® Covering the expcsed material not at tha working
face with organic materials (such as digested
activated sludge, manure, paper xill sludge) or
with synthetic liners.

) Performing the work in the winter, since the rate
of volatilization during ccld weather {s less than
during warm veather. _

The highest reported concentration in the North Ditch soils

is about 100,000 ppm (001l). The predicted PCB concentration

in air during excavation would be about 200 ug/m?. The vola-
tili{zation rate is predicted to be about 163,000 ug/m2/hr.
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Typical concentrations range from 500 to 5,000 ppm. Pre-
dicted average PCB concentrations in the air would be less
than 6.6 vg/m?, The average volatilization rate is expected ,
to be less than 5,375 ug/md/hr for soils with concentrations -
of 1,000 ppm PCBs. These values weres extrapolated from data

for sand, assunming a 3.6-mph wind and an air temperature ol -
68°F (007). The volatilization rates from the sandy:scils
.0of the North Ditch area ars expected to be closely approximated

by these predictions. By comparison, the OSEA standard for -
maximum worker exposure to Aroclor 1242 4is 1,000 ug/m? in

the air at any time., NIOSH recommends that workers not be

exposed to more than 1 ug/m? in the air during an 8-hour

period (007). (See Eealth and Safetv Requirements, later in -
this section.)

Anirzals could be disturbed or affected by construction T
activities that would alter or remove their habitats and ‘
affect their normal daily and seasonal activities. Bowever,
such changes would be expected to affect relatively few
species and individuals and would be far ocutweighed by the
benefits to be gained from removal of the contaminated
material. Shorebirds, gqulls, and possibly other species

. eould be attracted to the excavatad areas (048).

Water Treztment. The groundwater removed by pumping from
the well points would be fully contained and processed
through a peckage wvater t-eatment plant. Secondary solids
discharged from the water treatment plant would be treated
with other area sclids. All water would be treated to PCR
levels of below 1 ppb (the USEPA standard). Treatzent Plant
effluent would be monitored (by grad sampling and 24-hour
sanmpling) to ensure that discharges were below 1 ppb. " An
onsite laboratory would be available to conduct the wvater
quality analyses. Effluent would be discharged into Llake
Michigan or a sanitary sewer. Water discharged to the
sanitary sewer system would be processed again through the
Waukegan municipal wastewater treatment plant and discharged
into the Des Plaines River.

Backfill of Excavated Areas. The backfill of excavated
areas would require soils removal from an offsite borrow
pit, causing topographic and -other minor local impacts to
the borrow area.

Health and Saf%ety Requirements. The PCB-contaminated soil,
sediment, muck, dust, and water associated with cleanup
activities present potentially significant health hazards to
workers involved in the cleanup. Each specific cleanup
activity arnd associated work function would require the
definition and enforcement of specific safety precautions °
and levels of protection. Ecology and Environment, Inc.,
has prepared a conceptual safety plan (Appendix). The plan
calls for protection measures for workers who may be exposed
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to PCB-contaminated materials., Ambient air monitoring would
be performed, and all workers would require appropriate
levels of protection. Depending on ambient air monitoring
results, respiratory and dermal protection may be required
downwind of site cleanup activities. In addition to perscral
protection, the conceptual safety plan specifies site entrv
procedures, decontamination procedures, work limitations,
and material disposal requirements. A detailed health and
safety plan would be prepared during final design of the
selected response measures.

Acditional Environmental Impacts. Implementation of this
alternative would alsc have the following impacts (048):

Noise. Noise would be produced by construction, exca-
vation, apd transportation activities. Althoush hign
noise levels could periocdically occur in localized areas,
they would be of relatively short duration. Noise im-
pacts could temporarily diminish pecple's enjoyment of
the public beach adjacent to the project area.

Employment. Construction jobs created by the project
would temporarily reduce unemployment ir the area.
Exployment levels would Teturn to previocs levels at
the conclusion of the project. .

Cultural Resources. Cultural resources i the Waukegan
BEarbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminsted seciments
would enhance the desirability of acquiriag and re<aizing
cultural resources in the harbor area.

Reliability

Excavation. Excavation would be accomplishel using backhoes
and front end lcaders. Conventionally available devices
based on well-developed technology are feasible £or the pro-
posed use. Failure could occur by loss of mscterial during
excavation as a result of power loss, accident, or spillinc.
Where material falls back into the working excavation, there
would be essentially no impacts. The impact ol spills would
be to deposit a quantity of PCB-contaminated solids at one
or more points on the site. The impact of such spills could
be minimized by prompt cleanup of the spilled material and
of any soil or other material that was contaminated by the

spill.

Water Treatment. The water treatment system would use exist-
{ag technology and equipment shown to be effective in PCB
rexoval. The treatment plant would include a clearwvell for
detention of treated effluent prior to discharge. PCB concen-
trations in the clearwell would be monitored, and {¢f adequate
removal wvere not achieved, the water could be recycled
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through the plant until discharge standards (less than 1 ppb

PCBs) vers met. L -
Slurry Walls. Slurry walls are a relatively new construction
technique, in general use for about 20 years. The technology
of construction is well developed, but long-term performancs
data on the use of slurry walls as a seepage cutoff are not
available., While it is generally expected that slurry walls
would be relatively impervious, it is possible that "windows® -
of more permeable material could develop during slurry wall
construction. Trench backfill is done below the surface of

the slurry, so that visual inspection of the Backfill as it

reaches its final position is not possible. In addition,

the upper pert of the completed slurry wall could be cracked

by freezing, groundwater fluctuations, or other natural phe-

nomena. The literature on the effect of PCBs on slurry wall
permeability is limited. It is anticipated that there would

be no significant effects, since clay is generally accepted

as a liner for licensed PCB disposal sites. However, the -—
types of slurry wall available should be reviewed during

design. If the slurry wall failed to achieve the overall

average permeability desired, movement of PCB-contaminated

groundwater could occur more rapidly than anticipated. On

the other hand, slurry walls bhave been used for groundwater

control on maay projects and have a good performance record.

The containment area would be monitored to permit ongoing-

evaluation of the effectiveness and integrity of the slurry

walls and clay cap. The reliability of the containment could

be enhanced with develcpment of additional design details:

° Freeze-thav problems could be reduced by terminating
the slurry and cap wall below the frostline.

[ Use of a flexible membrane for the cap could be
considered for more freedcom in site grading.

e+ Should contacinant movement be detected, an -~
internal drainage systen could be installed to
maintain internal watsr levels lower than external
levels so that any leakage would be into the
containment area.

Consideration of these types of details during design would
make this alternative effective in abating further PC3 con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall material should also be evaluated during
design. Overall, the reliability of slurcy walls to reduce
the movenmant of PCl-contaminatad groundwater is considered
good.

Glaclal Till. The glacial till covering the bedrock in the
Waukegan area is unsorted, glacier~depcsited sediment, con-
sisting of sile, clay, and lenses of sand, {n which pebbles,
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cobbles, and bouvlders are embedded. The thickness of the
glacial till typically ranges from 50 to more than 100 ft,

Because ©f the relatively low permeability of the glacial
till, dissolved substances would be unlikely to migrate more
than 20 to )0 f£t, unless they reached a sandy zone ©f higher
permeability. These ones could permit deeper migration of
dissclved substances (058). Diffusion (the natural fecrce
acting to minimize concentration differences) may alsc dis-
perse the PCB oil 4in the glacial till pore water.

Because ©0f the limited information available at the time
they prepared their report, Mason & Banger dié not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
Mason & Banger recomnended additional studies be performed
to determine the reliability of the glacial till.

PCBs are heavier than water. The PCBs could gravitate dowr
through the glacial till as evidenced by the PCB penetration
into the glacial till {rmediately adjacent to former OMC
discharge points in the Crescent Ditch (00l). Penetratiorn
of PCBs has occurred at that location with a concentration
of 240 ppm found at a depth of about 5 ft into the glacizl
till (001).

Capping. The use of compacted clay as liners and caps for

chenmical waste landfills is a wvell-developed technoclogy.
The use of asphaltic concrete as a runoff-accelerzting mex-
brane i5 alsc well developed. The clay cap could develop
cracks due to moisture content variations, settlement,
freezing, or other .natural phencmena. The asphaltic con-
crete cap would be used to help reduce the possibility of
scil moisture changes, thus reducing the poasibility cf
developing cracks in the clay cap. It is anticipated tla“
the asphaltic concrete membrane would require pericdic mairn-
tenance to seal cracks that will d{nevitably develop as the
pavement ages.

The impact of cracking of the cap system would be to allow
additional surface wvater to infiltrate the ground, and pos-
sibly to permit minor amounts of volatilized PCBs toO leave
the containment area. If infiltration increased, {t could
provide bhydraulic head inside the contained area that would
{ncrease the flow of PCB-contaminated groundwater from in-
side the contained area to the surrounding or underlying
scil. This would result in further PCB contamination of
adjacent and underlying seil. The apount of any such un-
controlled release would be expected to be very small. Over-
all, the reliability of the cap would be considered good.

- .
. e
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Permit Requirements
Permit requirements are anticipated to include:
e Well water removal permit (State)

° IEPA permit for éonstruction of wastewater :treat-
ment facilities

° USCOE Section 404 (disposal in watcrvayl).permit

° IZPA water quality certification on all USCOE
peruits .

° NPDES permit (State/Federal) for point-source
vater discharge from the water treatment plant

° North Shore Sanitary District approvai if water
discharge goes to a sanitary sewver

° City of Waukegan construction permits
o Local land use approval

. IEPA (Divisiocn of Land and XNoise) special waste
hauler's permit

° USEPA toxic substances disposal approval

° IZPA approval if material is disposed in a cur-
rently non-PCB-approved site

® Certification of Authority to haul PCB commcdities
(ICC and I1CC)

See Mason & Banger's report (003) for further discussion of
applicable governmental regulations.

Alternative 4B8: Excavate-Contain Part of E~W Portion of the
Nor+<h Ditch=Cap (North Ditch Area Only)

Response Objectives

Under this alternative, the east-west portion of the North
Pitch would be excavated only to the extent necessary to
irstall a pipeline bypass within the ditch area. This would
require excavation to a depth of 10 £t and a width of 7 f¢,
removing approxinately 5,500 yd? of soil. 1In compacisen,
excavation under the other Korth Ditch alternatives would be.
to a depth of 15 £t and a width of 25 ft, removing approxi-
Tately 25,000 yd? of soil. Constructicon of a structural
support system (sheet piling) would not be necessary under
this alternative because of the limited excavation {nvolved.
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The soil, however, would be dewatered using well points and
punps before excavation., After the bypass is installed, the
excavated area would be backfilled and capped with impermeable
materials.

The Crescent Ditch area would be excavated to a depth of 3
ft. All excavated scils would be dewatered using well points
and pumps. A slurry wall would be constructed arcund the
perimeter of the Crescent Ditch/Oval LlLagoon area. This
containment wall would extend down to the existing glacial
till beneath the local sands (35 £t). Excavated scils from
the North Ditch and Crescent Ditch areas would be placed on
top of the Oval lagcoon area. The Crescent Ditch/Oval lagoon

. containment area would then be capped with 3 £t of imper-

meable materials to seal in the contaminated soils.

. The slurry wall would minimize uncontrolled diipercion of

PCBs from the Crescent Ditch/Oval lagoon arsa through the
scil or groundwater. Using Mason & Eanger's egquation for
dispersion of PCBs (001), 4f a wall with an overall per-
meability of 10 ’cm/sec were used, migration through a 2-ft
slurry wall is expected to take 2 years, dispersing about
0.001 1b/yr PCBs. If the slurry wall were cracked by the
fluctuating water table, freezing, or other natural pheno-
mena, PCBs would escape at a much higher rate. Groundwater
monitoring wells would be constructed to provide continucus
checks on the efficiency of the slurry. The State would be
required to provide maintenance under PL 96-510. .

“
Using Mason & Banger's equation (001), migration through a
1-ft-thick layer of glacial till with an overall permeability
of 1077 cm/sec would be expected to take 1 year, dispersing
about 0.001 lb/yr PCBs. If sandy zones were encountered in
the glacial till, PCBs could escape at a higher rate.
Groundwater monitoring wells would be constructed to provide
continuous checks on the efficiency of the glacial till.
The State would be required to provide maintenance under
FL 96-510.

Capping of the Worth Ditch and the containment area would
prevent percolation into the contaminated area. Future con-
struction projects that would cause disturbance to the sur-
face and underlying soils (trenching, drilling, digging,
etc.) would not be allowed, to minimize detericration of the
{mpermeable barriers.

This slternative would reduce the environmental hazards now
posed by the PCB contamination in the North Ditch area.
Contaminated soils in the Crescent Ditch/Oval lagoon area
would be contained in-place: the reliability of the slurcy
wall and capping technologies and the glacial ¢till is d4is-
cussed in the Reliability section, below. Approximately
19,400 yd? of soil containing about 3,400 1> of PCBs would
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not be removed from the North Ditch. The hydrologic systen
is curreatly not well enough understood to determine the
extent of past or future PCB contamination by groundwater
movement from the North Ditch. However, the potential for
future groundwater contanination would be higher undear this
alternative than under the other North Ditch alternatives
because of the remaining contaminated soils. While capping
would prevent direct percolation into the contaminated area,
some dispersion of PCBs through the groundwater could occur
because n¢ containment wall would be present (080). BEowever,
the PCBs represent less than 1 percent of all the PCBs now
found in the North Ditch/Parking Lot area.

This alternative would not remove approximately 19,400 yd?
of scil containing approximately 3,400 lb of PCBs in the
North Ditch area.

This alternative would have greater land use impacts than
Alternatives 1 and 3. The Crescent Ditch area would remain
at - the existing ground elevation, and would be converted to
a parking lot. Future new uses would be restricted because
scil-disturbing construction activities could not be allowed.
Landfilling of the Oval lagoon area with contaminated soil
and capping materials would elevate it about 10 feet above
the existing ground level. No future uses of this area would
be possible.

Duration of Cleanup Activities

Construction of the drainage bypass is expected to take about
1 to 2 months, Excavation activities are expected to take a
total of 1 to 2 months, and construction of the clay cap and
paving another 2 months. 1If the water treatment plant were
not protected against freezing weather, dewvatering effluent
could not be released to the plant during freezing conditions.
Excavation below the water table would then have to take
place during nonfreezing weather. The overall duration for
this alternative is estimatad to be ¢ to § mcnths.

Impacts and Mitigation of Cleanup Activities

Excavation. Contaminated soils would be excavated from the
North Ditch and Crescent Ditch areas by backhoce or front end
loader and transported to the Oval lagoon containment area.
Excavation of contaminated soils would also be required for
construction of the North Ditch bypass and installaticen of
the well points to control surface and groundwater.

An average volatilization rate that can be expected from

exposed sand during excavation activities is 5,375 ug/mi/hr,
assurming average PCB concentrations in the exposed sand to
be 1,000 ppm. Volatilization that would occur during these
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sctivities could be minimized by employing the following
Ritigation measures:

® Keeping the area exposed by excavation as small as
pcssible.
o Perform;nq the work in as short a time as possible,

by using more or larger equipment.

) Covering the exposed material not at the working
fsce with organic materials (such as digested acti-
vated sludge, manure, paper mill sludge) or wicth
synthetic liners.

' Performing the work in the vwinter, since the rate
of volatilization during cold weather i{s less than
during varm weather.

The hizhest reported concentration in the North Ditch soils
ig aboat 100,000 ppm (00l). The predicted PCB concentraticn
in air durirqg excavation would be about 200 ug/m?. The vola-
tiliz»tion ~ate {3 predicted to be about 163,000 uvg/m2/hr.
Typicil concentrations range from 500 to 5,000 ppm. Pre-

ictel averige PCB concentrations in the air would be less
than §.6 ug/m3, The average volatilization rate is expected
to be less than 5,375 ug/m3/hr for scils with concentrations
©f 1,000 ppr PCBs. These values were extrapolated from data
for said, assuring a J.6-mph wind and an air temperature of
€3°F (207). The volatilization rates from the sandy socils
of the North Ditch area are expected to be closely approxi-
mated Dy these predictions. By comparison, the OSHEA standard
for misimum worker exposure to Aroclor 1242 is 1,000 ug/m?
in the air at any time. NKIOSE recommends that workers not
be exposed to more than 1 ug/m? in the air during an 8-hour
period (007). (See Health and Safety Recuirements, later in
this gectior.)

Animals could be disturbed or affected by construction
activities that would alter or remove their habitats and
affect their pnormal Gaily and seascnal activities. Bowever,
such changes would be expected tc affect relatively few
species and individuals and would be far outweighed by the
benefits to be gained from removal of the contaminated
material. Shorebirds, qulls, and possidbly other species
cculc be attracted to the excavated areas (048).

Water Treatment. The groundwater removed by pumping from
the wel!l points would be fully contained and processed
through a package water treatment plant. Secondary solids
discharged from the water treatment plant would be treated
with other area solids. All water would be treated to PCB
levels of below 1 ppb (the USEPA standard). Treatment plant
effluent would be monitored (by grad sampling and 24-hour
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sampling) to ensure that discharges were below 1 ppb. An
onsite laboratory would be available to conduct the water
quality analyses. Effluent would be discharged ianto Lake
Michigan or a sanitary sewer. Water discharged to the
sanitary sewer system would be processed again through the
Waukegan municipal wastewater trsatment plant and discharged
into the Des Plaines River.

Backfill of Excavated Areas. The backfill of excavated areas
would require scils removal from an offsite borrow pit, causing
topographic and other minor local impacts to the borrow area.

Additional Environmental Imoacts. Implementation of this

alternative would also have the following impacts (048):

Noise. Koise would be produced by construction, exca-
vation, and transportation activities. Although high
noise levels could periodically occur in localiczed areas,
they would be of relatively short duration. Noise im-
pacts could temporarily diminish pecple’'s erjoyment of
the public beach adjacent to the project area.

Employment. Construction jobs creatsd by the project
would temporarily reduce unemployment in the area.
Exployment levels would return to previous levels at
the conclusion of the project.

Cultural Resources. Cultural rescurces in thc Waukegan
Barbor area would not be adversely affected. It is
possible that the cleanup of PCB-contaminated sediments
would enhance the desirability of acquiring and retaining
cultural resources in the harbor area.

Eealth and Safety Requirements. The PCB-contaminated soil,
sediment, muck, dust, and water assocliated with cleanup acti-
vities present potentially significant health hazards to
workers iavolved in the cleanup. Each specific cleanup acti-
vity and associated work function would require the defini-
tion and enforcement of specific safety precautions and levels
of protection. Ecology and Environment, Inc., has prepared
a conceptual safety plan (Appendix). The plan calls for
protection measures for workers who may be exposed to PCB-
contaminated materials. Ambient air monitoring would be
performed, and all workers would requirs appropriate levels
of protection. Depending on ambient air monitoring results,
respiratory and dermal protection may be required downwind
of site cleanup activities. In addition to personal protec~
tion, the conceptual safety plan specifies site entry pro-
cedures, decontamination procedures, work limitations, and
material disposal requirements. A detailed health and safety
plan would be prepared during final design of the selected.
Iesponse measures.
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Reliabiliey

Excavation. Excavation would be accomplished using backhoes
and front end lcaders. Conventionally available devices
based on well-developed technology are feasible for the pro-
posed use. Failure could occur by loss of material during
excavation as 8 result of power loss, sccident, or spilling.
Where mzterial falls back into the working excavation, there
would be essentially no impacts. The impact of spills would
be to deposit a quantity of PCB-contaminated solids at one
er more points on the site. The impact of such spills could
be minimized by prompt cleanup of the spilled material and
of Iny 80il or other material that was contaminated by the
spill. :

Water Treatment. Thc water treatment system would use exist-.
ing technology and aquipment shown to be effective in IB
rzencval. The treatoent plant would include & clearwell for
detention ©f treated effluent prior to discharge. PCB concen-
trations in the ciearwell would be monitored, and if adequate
remcval were not achieved, the water could be recycled through
the plant until discharge standards (less than 1 ppb PCBs)
were met.

S$lucrv Walls., Slurry walls are a relatively new construction
technique, in genera. use for about 20 years. The technology
of construction {8 well developed, but long-term performance
data or the vse of s.urry walls as a seepage cutoff are not
avesilakle. While it is generally expected that slurcy walls
would be relatively impervious, {t is possible that “"windows®
©f mcre permeable material could develop during slurry wall
construction. Trench backfill 4s dcne below the surface of
the slurry, so that visual inspection of the backZfill as it
reaches its final position is not possible. 1In addition,
the upper part of the completed slurry wall could be cracked
by freez2ing, groundwater fluctuations, or other natural phe-
nonerna. The l{terature on the effact ¢of PCBs on slurry wall
permeebility 48 limited. It is anticipated that there would
be 25 significant efZects, since clay s generally acceptad
as a liner for licensed PCB disposal sites. However, the
types ©0f slurry wall avallable should be zreviewed during
design. If the slurry wall failed to achieve the overall
average permeability desired, movement of PCB-contaminated
groundwater could occur mors rapidly than anticipated. ©On
the other hard, slurry wvalls have been used for groundwater
control on many projects and have a good performance record.
The containment arsa would be monitored to permit ongoing
evaluation of the effectiveness and integrity of the slurry
walls and clay cap. The reliability of the containnment
could be enhanced with developrment ©f additional design
details: .
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e Freeze-thaw problems could be reduced by terminating
the slurry and cap wall below the frostline.

) Use of a flexible membrane for the cap could be
considered for more freedom in site grading.

e Should contaminant movement be detected, an: inter-
nal drainage system could be installed to maintain
internal water levels lower than external levels
so that any leakage would be into the containment
area.

Consideration of these types of details during design would
make this alternative effective in abating further PCB con-
tamination of the Waukegan area and Lake Michigan. The type
of slurry wall material should also be evaluated during
design. Overall, the reliability of slurry walle to reduce
the movexment of PCB-contaminated groundwater is considered
good.

Glacial Till. The glacial till covering the bedrock {n the
Waukegan area is unsorted, glacier-deposited sediment, con-~
sisting of silt, clay, and lenses of sand, in which pebbles,
cobbles, and boulders are embedded. The thickness of the
glacial till typically ranges from 50 to more than 100 £t,

Because of the relatively low permeability of the glacial
till, dissclved substances would be unlikely to migrate more
than 20 to 30 ££, unless they reached a sandy zone of higher
permeability. These zones could pernit deeper migration of
dissolved substances (058), Diffusion (the natural force
acting to minimize concentration differences) may also dis-
perse the PCB coil 4{n the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Mason & Hanger did not recommend
any alternatives that depended on the underlying glacial
till to contain the more concentrated PCB materials (001).
Mason & Banger recommended additional studies be performed
to determine the reliability of the glacial till.

PCBs are heavier than water. The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetratiocn
into the glacial till immediately adjacent to former OMC
discharge points in the Cresceant Ditch (001). Penetration
of PCBs has occurred at that location with a concentration
of 240 ppm found at a depth of about § £t into the glacial
till (001).

Capoing. The use of compacted clay as liners and caps for
chemical waste landfills is a wvell-developed technology.
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The use of asphaltic concrete as a runcff-accelerating mem-
brane is5 alsc well developed. The clay cap could develop
cracks due to moisture content variations, settlement, free:z-
ing, or other natural phenomena. The asphaltic concrete cap
would ke ussd to help reduce the possibility of soil moisture
changes, thus recducing the possibility of developing cracks
in the clay cap. It is anticipated that the asphaltic con-
crete membrane would require periodic maintenance to seal
cracks that will {nevitably develop as the pavement ages.

The impact ©f cricking of the cap system would be to allow
additional surface water to infiltrate the ground, and pos-
sibly to permit minor emounts of volatilized PCBs to leave
the containnent area., ¢ infiltration increased, it could
provide hydraulic head inside the contained area that would
increase tl'e flov of PCB~contaminated groundwater from in-
side the containnd area to the surrounding or underlying
s0:l. Thid would result 4in further PCB contamination of
adjacent ani underlying soil. The amount of any such un-
controlled selease would be expected to be very small., Over~
all, the reliability of the cap would be considered good.

Pernit Reguiremerts
Permit requirements are anticipated to include:
. hull water removal permit (State)

. JIPA permit for construction of wastewater treat-
_a.nt faclilities

® USCOE Section 404 (disposal in waterwvays) permit

° JEPA water quality certification on all USCOE per-~
xmits )

° NPDES permit (State/Federal) for point-source water
d:scharge from the water treatment plant

) Ncorth Shore Sani{tary District approval if water
dischazrge goes to & sanitary sever

° City of waukcgun construction permits
® Lccal land use approval

o IZPA (Division of land and Noise) special waste
hauler's pernit

° USEPA toxic substances disposal approval
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® IZPA approval if material is disposed in a cur-~
. rently non-PCB-approved lit.

° Certification of Autho:ity to haul PCB commoditics
(ICC and I1CC)

See Mason & Banger's report (003) for further dilcuniion ot
applicable governmental regulations.

Subalternative I: Select Excavation

Response Objectives

This subalternative would be used only in conjunction with
Alternative 4A and 4B. The most highly contaminated areas
in the Crescent Ditch/Oval lagoon area would be excavated
and disposed of offsite. Excavation, containment, onsite
disposal, and capping for the rest of the North Ditch area
would coccur as described under Alternative 4A or 438.

Because 30ils with the greatest PCB concentrations would be
renoved (about 440,%00 1lb of PCBs in 5,500 yd? of soils),
this variation would reduce the impacts of possible PCB
migration or escape through the slurry wall and the glacial
till. The reliability of the slurry wall and capping tech-
nologies-and the glacial till is discussed in the Reliability
Sections of Alternatives 4A and 4B. Subalternative I would
remove and dispose of offsite approximately 57 percent of
all the PCBs now found in the North Ditch/Parking Lot alea.

With this subalternative, the Oval lagoon area would be
landfilled and capped to about 10 to 15 £t above the
existing ground level.

Duration of Cleanup Activities

The excavation and offsite disposal of the highly contami-
nated "hot spots” would add about 1 menth to the cleanup
activities of Alternative 4A or 4B. Total project duration
with this variation is therefore estimated to be 5 to 7
months. .

Irpacts and Mitigation of Cleanup Activities

Excavation. The highly contaminated soils have PCB concen-
trations greater than 100,000 ppm (001). Volatilization
during excavation and load-aq of these soils {s estimated to
be in the range of 163,000 ug/m?/hr.” Concentratiorn in the
air above the most contaminated soils is estimated to be
about 200 ug/m3.
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$c0lids Removal and Disposal. Excavated soil would be trans-
ported by truck to an coffsite disposal site. The trucks

would have to be lined to prevent leakage. Cover or closure
of the trucks would prevent spillage and volatilization dur-
ing transpert. Rules and regulations controlling the trans-
port ©f toxic materials promulgated by the USDOT, UDSEPA,

IDOT., IINR, and other applicable regulatory agencies would
be comp.ied with. These include cleanup, safety, and spill
prevention and yesponse measures.

Offsite disposal of excavated 30il would require approximately
$50 truck trips to the disposal site using & 10-yd? capacity
truck. The established full truck routes within the City of
Waukegan have sufficient capacity to accommodate the estimated
truck traffic, but some roadwa; congestion and roadway damage
could occur (048). Some specias of terrestrial animals could
come into contact with contaminated materials {f any loss
occurs dusiny trarnsport, and the contamination ecould be passed
into other terres:rial f:od chains (048).

Disposal cf the excavated soil would be in a licernsed chemi-
cal waste landfill, and would be in compliance with State
and Feceral standards fox PCB wJaste disposal. PCB materials
with concentrations greater than 50 ppm must be nonflowable
{f they are to be disposed of in a chemical waste landfill
(40 CFR 761). This alternativ: assumes that the contaninated
scils can be excavated in a nmonflowable state, since they
are mcstly sand.

Reliability

Glacial Till. The glacirl till covering the bedrock in the
Waukegan area is unsorted, glacier-deposited sediment, con-
sisting of silt, clay, and lenses ©f sand, in which pebbles,
cobbles, and boulders are embedded. The thickness cf the
glacial till typicaily zanges from 50 to more than 100 ft.

Beczuse ©f the relatively low permeability of the glacial
till, dissoclvec substances would be unlikely to migrate more
than 20 to 30 £t, unless they reached a sandy tone of higher
permeability. These zones could permit deeper migration of
dissolved substances (058). Diffusion (the matural force
acting to minimize concentration difference:) may also
disperse dissolved PCBs in the glacial till pore water.

Because of the limited information available at the time
they prepared their report, Mason & Banger did not recommend
any alternatives that depended on the underlying glacial
till <o contain the more concentratec PCB materials (001).
Mason & Eanger recommended additional studies be performed
to determine the reliability of the glacial till.

-
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BE fection 7
ME ALTERNATIVES SUGGESTED FOR PUBLIC COMMENT

The preliminary, initial, and detailed development and evalua-
tion of alternatives were presented in the previous:.sections
of this report. The development and evaluation process was
used to determine the remedial action alternative for each
area that was cost-effective (i.e., "the lowest cost alterna-
tive that is technologically feasible and reliable and which
effectively mitigates and minimizes damage to and provides
adeguate protection of public health, welfare, or the en-
vironment®-=-Section 300.68 (3] of the NCP).

The alternatives that were retained from the screering pro-
cesses of Tasks 1 through 3 to the detailed evaluation of
Task S5 were considered technologically feasible and reliable
and would effectively mitigate and minimize damage to, and
provide adequate protection of, public health, welfare, and
the envircnment. The economic evaluation (Section 5) defined
the alternatives with the least cost. A summary of the de-

~tailed cost estimates and the pounds of PCBs controlled is

presented in Tables 7-1 and 7-2. The cumulative project
costs versus the cumulative pounds of PCBs controlled are
shown on Figure 7-1.

The relative advantages and disadvantages o7 each alternative
are presented in Tables 7-3 through 7=6. Alternatives for
each area were ranked together (e.g., $lip No. 3 Alternatives,
etc.). The relative ranking of (0) was used as the base
value. If one alternative was more favorable than another,
it was assigned a relative ranking of (¢). Lass favoradble
alternatives were assigned the relative ranking of (-).

Section 104 (c) [4] of CERCLA requires that the need for pro-
tection ©f the public health and welfare and the environment
at the OMC site be balanced against the amount of money avail-~
able in the fund to respond to other sites, which also present
a threat to public health and welfare and the environment.
Accordingly, the lead agency must consider the need to respend
to other releases in determining the appropriate extent of
remedy for fund-financed response at the OMC site.

Based on this feasibility study, the five cleanup actions
listed below comprise USEPA's recommended cleanup plan for
the OMC site.

° $lip Mo. 3 and Upper Marcbor: Subalternative I. This
subaltercative would be used only in conjunction with
Alternative 63, PCB-contaminated sediment, sand,
and silt would be dredged from the localized area
near the former OMC cutfall. This material contains
the greatest PCB concentrations in the harbor and
represents 92 percent of all the PCBs now found in
$lip No. 3 and the Upper Barbor. This alternmative

PD998.039 : 1-1
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Table 7-1

SUMMARY TABLE
DETAILPD COST ESTIMATE AND POUNDS OF PCRS CONTROLLED
SLIP NO. ) AND UPPER HARBOR
) OMC HAZARDOUS WASTE SITR
WAUKEGAN, ILLINOIS

13-5428.0
Slip Mo, I Uppar Marbor
Cost
Pounds Per Pounds Cost Per
Alternative Costs ° Controlled Pound Costs Controlled Pound
28: Dredge-Devater in Lagoon-Piz-
Dispose $10,740,000 290,000 $37.00 924,830,000 4,800 $5.172.%
s Bro‘.o-bcvnto§ in Barges-Fiz-~ R
Diepone $.580,000 190,000 33.00 N/A N/A N/A
31 Dredge-Devster in Lagoow-Dispose 7,630,000 290,000 26.30 13,690,000 4,800 2,852.10
At Comtain-DredgeCap 9,300,000 310,000 30.00 b - -
681 Contain-Dredge Part of Upper
Narbor-Cep 6,100,000 306,900 19.90 - - -
6Al: Belect Excavation-Comtain-
Dredge-Cap 12,450,000 310,000 40.20 - - -
6811 Belect Excsvation-Contuin-Dredge
Part of Uppear Marbor-Cap 9,250,000 306,900 .10 - - -
:IIA = mot applicable.
Included with Blip No. )J.
rns23.027.1
« - SR T AR N N TN TR WS [ 90 IREUERY B A bl b !
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Table 7=

RANKING PROCEDURE
SLIP RO. 3
CHC HAZARDOUS WASTE SITE
WAUKEGAN, ILLINOIS

13-5128.0
Racking Number:
Alterzatives
Criteria 23 2D 3 $A 63 _6AI _621

Capital cost - - - V] . 0 0
3 1{fe cycle cost - - - 0 . 0 0
leong=-terz anvircnmental impact - * * - - 0 -
Short-terz environzental {mpact - - - Y] 0 - -
Izplementation time - - - 0 0 0 0
Cou:z}uctibility - - - 0 o] 0 o}
Raligbilicy » . + - - - 0 -
Health risks 0 0 0 0 0 0 0
Safety requirezents - - - 0 0 - -
Lasd reuse - - . 0 0 0 0
- Complexity -

of operation - - - 0 0 -

Bote: = 1s laast favoradble; ¢ is most favoradble.

23:

- 2D:
):

6A:

62:

w-

6B81:

yD998.060.

Dredge-Devater in Lagoon~Fix-Dispose

Dredge~Devater in Barges-Fix-Dispose

Dredge-Davater {a Lagoon-bilponc

Contain-Dredge~Cap

Contain-Dredge Part of Upp.r Rarbor-Cap

Select Excavation-Contain-Dredge-Cap

_Select Ixcavation-Contain-Dredge Part of Upper Harbor-Cap

7=4
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Table 7«4

RANKING PROCEDURE
_ UPPER RARBOR
OMC MAZARDOUS WASTE SITE
WAUKEGAN, ILLINOIS

Moza: = 1s least favorabla; ¢ 13 most favorabls.
23: Dredge-Devater in Lagoon-Fix-Dispose
d: Dredge-Devater in lagoon-Dispose
6A: Contain-Dredge-Cap
63: Contain-Dredge Part of Upper Rarbor-Cap
6AI: Select Excavatlon-Contain-Dredge~Cap

631: Selact Excavation-Contain-Dredge Part of Upper Earbor-Cap

rp998.061. 7=3

13-5¥28.0
Ranking Nuzbers
Alterzetives

Critsria a3 3 64 3] 6Al 6B
Capital cost - - 0 . £ 0
1ife cycle cost . - - 0 . D) 0
long-term snvironmental impact . Ly - - ) -
S$hort-tern environmental impact y - 0 ] - -
Implezentation time - - 0 G R 0
Constructibilicy - .. 0 L 0 4]
l;lilbility ) - ] - - 0 -
Nealth risks ' 0 0 G ¢ 0 0
Safaty requirements o <] (¢] Ly - -
Land reusa - - ¢] o 0 0
Cozplexity of operation - 0 e v - -



Table 7-3

: RANKING PROCEDURE
- WORTE DIICH
OMC BAZARDOUS WASTE SITE
WADXECAN, ILLIKOIS

13-5M28.0
Ranking Numbers
Alternatives
Criteria 1 3 4A &3 Al 4B1
Capital cost - - - 0 0 o]
1ife cycle cost - - - .O 0 0
Lotg-ters ecvironzmental impact + . - - 0 -
Short-tarm environmental impact - 0 0 0 0 0
Inplezentation time - - - - - -
Constructidilicy e + - - + -
Reliablilicy + - - - 0 o -
Bealth risks 0 0 0 0 (+] 0
Safery resquirensents - - 0 0 - -
lazd reuse * + 0 0 0 0
Complexity of operation - - 0 s} 0 o]

Nota: = 13 least favorable; ¢ {s most favorable.
l: Excavate-Dispose
3: Excavate-Fix-Dispose
4A: [Excavate~Contain-Cap
43: Ixcavate-Contain Part of I-W Portion of the North Ditch-Cap
4AT: Selecz Excavation~Excavate-Contain-Cap
43I: Salect Txcavation-Excavate-Contain Part of I-V Porticn of the
Worth Ditch-Cap

yD998.062. 7-6
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Table 7-6

RANKING PROCEDURE
PARKING LOT
OMC BAZARDOUS WASTE S$ITZ
WAUKEGAN, ILLINOIS

13-5128.0

Ranking Nu=bers

Altarnatives
Criteria 1 3 &
Capital cost - - -
1ife cycle cost - - .
Long-tern environsental impact . - 0
S$hort-tere environmantal {mpact - - -
Izplementation time - - -
Constructibility | 0 0 .
Religbilicy - + 0
Nealth risks 0 0 0
Safety requiremants - - 0
Land reuse * . 0
Cowplexity of operation - - 0

€8s least favoradle; ¢ {s wmost favoradle.

Note: =
1: Excavate-Dispose
3: Izcavate-Fix-Dispose
4: Contafo-Cap

rD998.062.

7=7



would remove, fix, and dispose of an estimated
5,700 yd? of PCB-contaminated material containing
about 286,500 lb of PCBs. The material would be
disposed of offsite in a licensed chemical waste
landfill. The estimated Order-of-Magnitude cost
is $3,150,000. P

® Slip No. 3 and Upper Barbor: Alternative 6B. A
cofferdam with a slurry wall would be constructed
around the perimeter of Slip No. 3, part of the
Upper EBarbor sediments would be dredged into the
contained area, and then the containment area would
be capped. The estimated Order-of-Magnitude cost
is $6,100,000.

The ermerging technology, such as the Pollution
Sciences extraction or bacterial destruction tech-
nique, should be resevaluated before placement of
the cap to determine their cost effectiveness.

° North Ditch Area: Subalternative I. This subalter-
native would be used only in conjunction with Alter-
native 4B, PCB-contaminated soil would be excavated
froz the localized areas in the Crescent Ditch and
Oval lLagoon. This material contains the greatest
PCB concentrations in the North Ditch area and
represents 57 percent of all the 2CBs now fourd in
the North Ditch/Parking Lot area. This alterrative
would remove and dispose of an estimated 5,500 yd?
of PCB-contaminated scil containing about 440,500
lb of PCBs. The scil would be disposed of offsite
in a licensed chemical waste landfill. The estimated
Order-cf-Magnitude cost is $740,000. :

° North Ditch Area: Alternative 4B. PCB-contaminated
soil would be contained and capped in the Crescent
Ditch/Oval Lagoon area. A pipeline to bypass the
east-west portion of the North Ditch would alsc be
constructed (with partial excavation of PCB-contami-
nated so0il to install the pipe)., The PCB-contami-
nated scil from the bypass excavation would be
placed in the Crescent Ditch/Oval Lagoon area before
capping the area. The estirated Order-of-Magnitude
cost is $4,210,000.

® Parking Lot Area: Alternative 4. PCB-contaminated
so1l would be corntained and cacped in the Parking
. lot area. The estimated Order-of-Magnitude cost
is §3,210,000. '

The total estimated Order~of-Magnitude cost to implement the
above alternatives is $17,410,000.

PD958.039 7-8
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Pub.iic comments will be received during the 30-day public
comment period. The USEPA Record of Decision issued at the
end of the public comnment period will determine specifically
the alternatives to be implemented, with modifications, if
any, resulting from public comment.

A concepzual design will be prepared for the rcmcdiql action
eiternative(s) selected by USEPA. :

The following individuals participated in the preparation of
this feasibility study:

U.S. Environmental Protection Agency

Mr. Jack Braun
Environmental Scientist
U.S. EPA/Remecdial Response
fection 2 S5ER~13th Floor -
230 S. Dearborn

Chicago, Illincis 60604
(312) 88€6=-6214

CH2M EILL

Mr. Stewart L. Davis
Project Manager

CBE2M BILL

2020 §.W. Fourth Avenue
Portland, Oregon 97201
_(503) 224-915%0
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PCBs are hsavier than water. The PCBs could gravitate down
through the glacial till as evidenced by the PCB penetration
into the glacial till immediately adjacent to former OMC
discharge points in the Crescent Ditch (00l). Penetration
of PCBs has occurred at that location with a concentration
of 240 ppm PCB found at a depth of 4 £t 9 in into thc
glacial till (001).

-

"Removing the very high concentrations of PCBEs near the OMC

outfalls would remove the arsa whers the PCBs have Dleen
known to migrate into the glacial till.

Transportation. Transportation would be accomplished using

dump trucks. Fallure could occur by loss of material from
the truck through leakage, spilling over the top, dusting,
volatilization, or spills resulting from vehicle accidents.

The impact of leakage, dusting, and volatilization would be
to dispense small amounts of PCBs all along the haul routes.
These types of uncontrolled release could be nxn;mizcd by
the use of tailgate seals and covers. )
The impact of spills would be to deposit a quantity of PCB-
contaminated sclids at one or more isclated points. The
risk of spills over the top of the truck could be minimized
by use ¢of a cover. The risk of vehicle accidents is rela-
tively small, but it could be compensated for by having a
response plan and team ready during hauling.
Permit Requirements
Permit requirements are anticipated to include:

°® Well water removal permit (State)

® 1EPA permit for construction of wastevater tresat-
ment facilities

° USCOE Section 404 (disposal in wvaterways) permit

e IEPA water quality certification on all USCOCE
perzits ,

e NPDEZS permit (State/Fedaral) for point-source
water discharge from the water treatment plant

o North Shore sinitary District approval 4f wvater
discharge goes to a sanitary sewver

® IZPA (Division of lLand and Noise) special waste
hauvler's perzit

° City of Waukegan constructicn permits

PD525.022 6-116



® Local land use approval

° Certification of Authority to haul PCB commodities
(ICC and I1CC).

® DSEPA toxic substances disposal approval

] IEPA approval if material i; disposed in a cur-
rently non-PCB-approved site

See Mason & Eanger's report (023) for further discussion of
applicable governmental regulations.

PD525.022 ' €-117
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BE Appendix
BB CONCEPTUAL SITE BEALTE AND SAFETY PLAN

INTRCDUCTION

The conceptual site health and safety plan 4s intended to
outline, in general terms, the variocus regquirements to allow
renedial site activities at the OMC si{te {n Waukegah, Illi-
no.s. Remedial site activities may include cleanup activi-
ties such as hydraulic and/or mechanical dredging, excavation
and dewvatering of scil, trenching, and waste hauling wvia
trucks and/or barges.

The waste characteristiecs include liquid, solid, and sludge
materials of a toxic nature. PCBs frox hydrauvlic fluids

uscd in an aluminum die-casting facility are the source of
the wastes that have contaminated Waukegan Harbor and the
No-th Disch/Parking Lot areas.

EATARD EVALUATION

Thao cleanup activities may {nclude hydraulic, pneumatic,
anrd/or mechanical dredging of harber sediments including
those in §lip No. 3; devatering and subsequent excavation of
so:..ls of the North Ditch; anéd excavation of contaminated .
soils from the Parking Lot area. The last two items will
reuire the collection and diversion of stormwater runoff.
Devvatering may invelve the construction ©f a dewvatering
lagcon. N

The health hazards associated with the above cleanup activi-
tius are both chemical and physical {n nature and include:
respiratory and dermal hazards, noise, and hazards associated
with the construction, excavation, and trenching.

Volatilization of PCBs and increased dust levels containing
PCus during dredging and excavation operations will temporar-
ilv incrsase PCB concentrations in the air. These levels
may exceed the OSHA standards and NIOSE recommencdations of
1.0 mg/m3 and 1.0 upg/m?, respectively. Bcth volatilized
PCBs and PCB-laden dust, as well as high PCB concentrations
in the excavated materials (scil, sludge, and water) will
require dermal protection. Noise and other physical hazards
wvill be produced by construction activities. Both State and
Federal OSEA safety and health standards that apply to the
construction 4industry (such as 29 CYR 1926/1910) must be
enforced.

As stated above, the OSEA permissible exposure limit i3 1.0

»¢/23. The NIOSE recommended Jevel is 1.0 ug/m? for a 10-
hour time-weighted average, due to PCB designation as a

PD998.003.1 A-1



suspected carcinogen. The immediately dangerous to life or
health concentration is S mg/m3.

PCBs are colorless to dark brown liquids that possess a mild
hydrocarbon odor. However, this compound will most likely
be bound to the socil and sedimert components of Waukegan
Barbor and surrounding OMC facility areas and envirconment.

The major routes of entry into the body are inhalation, in-
gestion, and skin or eye contact. The target organs are the
skin, eyes, liver, and kidneys. Major symptoms of PCB expo-
sure include eye irritatiocn, dermatitis (notably chloracne),
hepatic degeneration, fatigue, dark urine, and jaundice.

General f£irst aid procedures include:

® If PCBs get into the eyes, immediately wash the
eyes for at least 15 minuter with copious amounts
of water, occasiocnally lifting the lower and upper
l1i{ds. Medical attention should be sought irmedi-
ately. Contact lenses are not to be worn by per-
sonnel during any onsite activities.

° Any contact with the skin will require the prompt
wvashing of the contaminated areas with scap or
mild detergent and wvater. If liquids or soils

“potentially contanirated with PCBs penetrate
through clothing, the clothing should be imsedi-
ately removed and the skin should be washed as
described above. Any signs of skin irritation
wvarrant prompt medical attention.

° If a worker breaths in significant amounts of PCB-
contaminated air, the exposed individual should be
moved to an uncontaminated area 2t once. Medical
attention should be scught promptly. If breathing
has stopped, artificial respiration should be per-
formed.

° If ingested, seek medical attention immediately,
induce vomiting with syrup of Ipecac or physical
means. Do not make an unconscious person vomit,

Those personnel who will come into direct contact with PCB-

contam:nated soils, sludges, and liquids are at the greatest
risk and must_be protected and monitored accordingly. Those
perscnnel who will work close to defined PCB-contaminated
areas, (i.e., heavy equipment operators) will also be at
high risk and must be properly protected and monitored.

The greatest potential health hazards within the project
area are as follows:

PD998.003.2 A-2



o The massive amount of contaminated sediment dredged
from $1ip No. 3 and associated dusts

° The contaminated sediments, sands, and clays near
the abandoned OGMC outfalls

. - ° The contaminated soils of the Crescert Ditch and
Oval Lagoon located on the western end of the
. ¥orth Ditch
° The contaninated soil areas designat:d as "hot

spots” located in the parking lot

. ' ° The contaminated water and dredged soils in and
around the dewatering basins, 12 used, and general
construction and crecging activities Onsite

The variously contaninated ecils, sedirents, micks, dusts,

and water adjacent to and wsscclatad with ¢he alorementioned

areas and activities presert potentielly significant health

hazards to the personnel involved in this cleanup. Therefore,

all personnel who will comc into direct contact with these

contaninated materials must be provided vith the maximum

K allowable protection including self-contained breathing ap-

~ paratus (SCBA) and sufficient dermal protmction. Perscnnel
monitoring and tubscquent analysis will bea requcreéd 4in order

3 to document a 1owering cZ this protectior level. Dependent

-

upon ambient air monitcring results, spectific respiratory
-and dermal protection mzy be reguired downwind ot any site
cleanup nctivitics and holding basins.

i Zach specific cleanup activity and associitted work function
wvill requirs the defirition and enforcemant o©f specific

[ safety precauvtions and levels of protection. This conceptual

! safety plan will require updating as thc final abatement

b alternatives are better defined. Once work has begun onsite,
daily safety meetings arc tc be held sc us to specifically
define individual wori sugponsidbilities in rela%ion to recog-
pized bazard potentials. ”hc:efoxc, various mcdifications
to the site safety plar mey de reguired.

[ SITE SAFETY WORK PLAN

The site perimeter shall De established and the zones of
contamination identified. Prior to cleanup activities, con-
e tamination will be limiteZ to sediments, water, and soil.
-~ During construction, new areas may be identified, including
the worksite air.

?D998.003.3 A-1



Personal Protection

level of protection may include level B and C protection
equipment. Those in direct contact with the contaminant
shall wear Butyl splash protection aprons; along with neo-
prene/viton gloves over surgecn gloves; disposable PVC-
coated, or better, coveralls over chemically resistant.cover-
alls; and disposable bocties over steel toe/shank neoprene
boots. .

Thcse workers in areas of PC3 levels in the air of 1.0 mg/m3*
Oor greater shall wear supplied air respirators with full
facepiece helmet or hood, or SCBA’'s with full facepiece,
operating in the positive pressure mode. Those in areas
less than 1.0 mg/m?, shall wear full face air-purifying respi-
rators with high efficiency organic vapor/dust canisters or
cartridges .(respiratory equipment must be NIOSH approved).

Surveillance equipment and other safety equipment will in-
clude air sampling pumps with florisil collection tubes,
total dust particulate counter or Hi{-volume sampler, wind
speed and direction device, air escape mask, first aid
kit (s), portable emergency eye/face wash, showvers and change
room.

-Decontamination Procedures -

Disposables shall be removed at the hotline. All nondispos-
ables shall be washed in the following series: 1) detergent
and water solution; 2) clean water rinse. Nondisposable
work clothing shall be changed daily and checked for con-
tamination. Any contaminated clothing underneath dispos-
ables shall be properly discarded. Wash tubs and/or basins,
brushes, decon solution, pressurized sprayers, plastic sheet-
ing for equipment drop, plastic bags, drums, labels, and
those items necessary to comply with Federal Industry an&
Construction Regulations shall be provided.

Site Entry Procedures

Site should be entered from an upwind hotline in the level
of protection required for the associated task. Strict con-
tazination avoidance techniques will be practiced by all
personnel consite.

*Note: NIOSE currently recommends an "action level® of
l microgram/cubic meter in am>bient air for reguiring the
use of supplied air/SCBA. The above-referenced "action
levels® <refer to current OSEA standards for exposure to
chlorodiphenyl (42% chlorine).

PD998.003.4 , A-4



N

wWork Limitations (Time of Dav, Etc.)

In daylight hours., heat stress must be carefully watched,
and appropriate alteration of work activities should -be
_incorporated, i.e., work shifts, time-of-day shifts.

Iavesticaticn-Der.ved Material Disposal

All disposable clothing and materials that are potentially
contaminated must be properly bagged and labelled and dis-
io"d of properly. Al. contaminated sediments, soils, and
iquids that leave the site must meet all Federal D.O.T. and
S$tate of Illinois Regulations. All onsite eguipment such as
beavy excavation and dredging equipment must be properly
de-cntaninated prior to leaving the dasignated hot zones.

BUMMAPY

This is a ccncepital site safety plan, and does not include
the detailed infusmation that would be incorporated in a
£inal site safat: plan for the OMC site. Additional informa-
tizcn should be develcopad when final remedial alternatives

are better defined. Acditional information to be daveloped
includes:

° local resources for emergency situations
™ Exzergency routes (hospital, etc.)

° Delincated responsibilities

° Prcvisirns for econtingencies

® Site layout and zones of contamination

° Detaileé level of protection per specific site
activiey

® Detailei access anéd egress points

) Detailed air monitoring activities
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